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WS, NEWS AND INTERVIEWS. 
Mr. Frank B. Knight, special agent for 


the ierican Bell Telephone Company, 
with :cadquarters at Austin, Tex., was re- 
cent]: in New York renewing old acquaint- 
ance In answer to a question as to what 
electrical progress was making in the Lone 


Star Siate, Mr. Knight said : 
“Tere isn’t @ single horse or mule in the 


street car service at Austin to-day. Every- 
thins is electric. At the intersection of two 
of ovr principal streets 12 double trolley 
tracks cross each other using one of the most 
intricsie systems of frogs and switches ever 
made Arc and incandescent lights are used 


to a iurge extent. About the first of July 
auininense dam just outside the city will 
be finished. It is built to supply the city 
with water and incidentally electric power 
and !i:ht. About 10,000 horse-power will 
beaveilable. Electric power generated by 
water falls has a wide field in Austin be- 





cause of the cost of fuel. Our nearest coal 
supp!y is Indian Territory, and hard coal 
costs about $12 per ton. I have just come 
from Evansville, Ind., where coal is put 
inte bunkers ready for use at a cost to 
the sumer of 78 cents per ton. Evans- 
ville as a great future as a manufacturing 
tow 

In tiie course of some insurance litigation 
relative to liabilities of insurance companies 
at the destruction of an electric light sta- 
tion, one of the experts took the position 
that an electric arc was not a flame, because 
it was notin any way dependent upon the 
air or other chemical support, and could be 
maintuined im vacuo, and, therefore, the 
damaze done by the are did not come within 


the liability of the underwriters, although 
they accepted liability for the measure of 
damaze caused by fire resulting from the 
arc, yet the portion of damage caused by 
melting of the apparatus by the arc was not 
included in that damage. 





Some very curious things happen to sub- 
marine cables, and in nearly every case the 
joke ison the telegraph or telephone com- 
pany who owns the cable. The law regards 


& Wa‘cr-Way as a post road, and it is only on 
sufferance that submarine cables are allowed 
to repose in a bay or river. Not long ago 
one of the New Haven boats started out on 
its rezular trip up the East river from New 
York to New Haven. Nothing out of the 


ordiiary was noticed during the trip, but 
when the crew were cleaning up the boat at 
New Haven, it was discovered that a long 
piece of telephone cable was tangled up 
with one of the paddle wheels. The cable 
Was unwound and sold to the Southern New 
England Telephone Company, who put it in 
service on one of their lines, where it is stil] 
used. So the story goes. It is also said 


that in ocean liner picked up a cable in New 
York Bay and carried it over to Liverpool 
Where it was sold. A fishing smack was 


compelled by stress of weather to cast an- 
chor off Gravesend, L. I. When the anchor 
was hove upit came hard and was beauti- 
fully snarled up with a cable. The captain 
sent a message to the telephone company in 
New York, and the company sent its engi- 
heer down to the captain. After a little 
parley the engineer bought the anchor for 


$7.50 and chucked it overboard with the 
cable. Service through the cable was not 
interrupted a minute, and anchor and all 
are still at the bottom of Gravesend Bay. 





**Tt is all very well,” said a well-known 
philanthropist yesterday, ‘‘for people to 
talk about the poor messenger boys being 
unfortunate, down-trodden and unappreci- 
ated, but I can’t see so much to elicit sym- 
pathy in their cases. They surely have 
more chances to learn than most any other 
class of boys not in school. They are on 
the go constantly, ofttimes taking long car- 
rides, which many of them pass away in 
reading dime novels. If these boys would 
make a practice of taking some school or 
other instructive book with them and study 
it when opportunity presents, they would be 
able to acquire more knowledge than many 
boys otherwise employed can. In going 
around as much as they do many opportuni- 
ties are also given them for learning and 
seeing new things. They have chances 
enough, but the trouble is they do not im- 
prove them.”—Buffalo Express. 





The telegraph and telephone companies 
are contemplating a new scheme in connec- 
tion with the cable which is stretched across 
the bay between Duluth and Superior, Wis. 
The plan is to dredge a ditch across the bay 
and place the cables in it. This will pre- 
vent the cables from being so frequently 
dragged up by boat anchors. Superin- 
tendent Palmer of the Telephone Company 
is working up the plan, and the telegraph 
companies look with favor upon it. 


The Hardening of Magnet Steel. 


Samples of different steels were heated in 
a furnace to various temperatures and hard- 
ened in water; they were then magnetized in 
a coil, and the temporary and the permanent 
magnetism determined ; both were greatly 
affected by the hardening temperature, and 
the effect of differences in the hardening 
temperature increased with the increase of 
carbon in the steels. Each steel had a par- 
ticular temperature, which gave a maximum 
permanent magnetism—silver steel, a little 
below 900 degrees, tungsten steel, 920 de- 
grees, and a third sort, 850 degrees, etc. 
When quenched at the temperature which 
gives greatest permanent magnetism, a mag- 
net is no more liable to lose its magnetism 
from rough usage than when it has been 
hardened at a higher temperature. 


The Charity Fund of the New York 
Press Club. 

The New York Press Club is doing 
splendid work in this city in dispensing 
charity. Not only does it provide aid for 
needy members of the Club, but all deserving 
newspaper men of the city receive assistance 
when, upon investigation, it is found to be 
proper to give it. 

Many widows and orphans may thank the 
New York Press Club for valuable favors, 
and among recent kindly acts of this nature 
is the one by which the mortgage on the 
little home, in Brooklyn, of Reporter Fred. 
J. Hamilton was paid and his widow left in 
possession. 

The work the Press Club is doing in this 
direction has attracted the attention of per- 
sons of means in this community. A recent 
donation to the Club of $5,000 was made 
by Mr. John Jacob Astor. The donation 
came in quite timely and will be used en- 
tirely for charitable ends. A committee, 
composed of President Cockerill, Vice- 
President Price and C. O’Connor Hennessy, 
chairman of the board of trustees, was ap- 
pointed to express to Mr. Astor the thanks 
of the Club for his liberal action, 








Cleveland Electric Club. 

One of the regular semi-monthly meetings 
of the Electric Club, of Cleveland, O., was 
held at the power house of the East Cleve- 
land Railroad Company on Wednesday even- 
ing, May 18, and through the courtesy of 
the officers of the road an opportunity was 
afforded the members and their friends to 
thoroughly inspect the plant, which was 
well worth seeing. 

One of the large and handsomely fitted up 
cars of the company was put at the disposal 
of the Club and conveyed the members to 
and from the station, and the officers them- 
selves insisted on doing everything in their 
power to make the evening pass pleasantly. 
It is hardly necessary toadd that in this they 
were entirely successful. 

The power house itself is a fine substan- 





Tur Graves Low Tension Arc LAMP. 


tial building of brick and iron, the original 
size of which was 80x100 feet. The rapid 
increase in the business of the road, how- 
ever, made this space entirely inadequate to 
the demands upon it, and an addition of 
80x160 feet has been built. 

In the old building the driving power was 
supplied by a high speed plant consisting of 
three Armington & Sims engines, 184¢x18, 
of 250 horse-power each, and three Arming- 
ton & Sims, 154¢x15, of 125 horse-power 
each. 

In the new building a slow speed plant 
has been put in consisting of two Cooper 
Corliss engines, 28x48, of 600 horse-power, 
and the company are now conducting com- 
parative tests to establish the relative effi- 
ciency of each system. 

The engine room of the high speed plant 





occupies a space 80x90 feet, and that of the 
low speed 80x100 feet. Steam was origin- 
ally furnished by a bank of seven return 
tubular boilers, 73 inches by 18 feet, and 
when the extension was added another bank 
of seven similar boilers was put in, making 
14inall. The entire plant is supplied with 
the Murphy smokeless furnace. 

Current is supplied by four 250 horse- 
power Edison generators of 175 kilowatts 
each, six of 80 kilowatts each and six of 40 
kilowatts each. Foundations for two new 
machines are now ready and will soon be 
occupied. 

In the dynamo room there is a seven inch 
line shaft, 80 feet long, supplied with Hill 
clutch pulleys, to which all the engines and 
machines are coupled. 

The station is lighted by two circuits of 
Graves arc lamps, fed from the regular 
street circuit of 5C0 volts. These lamps are 
arecent invention of the Graves Electrical 
and Manufacturing Company, of Cleveland, 
and are giving excellent satisfaction, besides 
proving much more economical than the 
incandescent lights formerly used. 

The switchboard, which is protected by 
the Wason lightning arrester, is a very com- 
plete affair, and the lines are divided into 12 
sections, none of which have over three 
miles of double track. Each section is sup- 
plied with current from a separate feed wire 
from the power house, and an ammeter 
showing the exact amount of load on each 
station. All the fuses are of copper wire, 
and each section of line and dynamo is pro- 
vided with Fuller’s patent fusible cut-out. 
The advantage of this cut-out is that the fuse 
is held between a stationary post and an 
eccentric, the outer end of which is weighted, 
keeping it always tight. 

Power is supplied from the station to 55 
miles of single track, and 150 cars are oper- 
ated thereon. 

The telephone exchange, which contains 
ab-ut 3,100 instruments, also takes current 
from the trolley feed wire through trans- 
formers, for ringing purposes and for charg- 
ing storage batteries for transmitters. 

Taken all in all, the plant is an exception- 
ally fine one, and the entire system of elec- 
tric traction in Cleveland is one that reflects 
credit on the city. 

ee 
The Graves Low Tension Are Lamp. 


The accompanying illustration represents 
the Graves low tension arc lamp, manu- 
factured by the W. D. Graves Electrical 
and Manufacturing Company, of Cleveland, 
O. This lamp contains no clock work, no 
dash pots or complicated system of delicate 
springs; hence its cost of maintenance is 
low. It can be used with any direct current 
incandescent system on circuits of 70, 90, 
110, 120 or 220 volts. It has also given sat- 
isfactory results on 500 volt street railway 
circuits, where six or eight lamps are run in 
series. 

The positive or upper carbon is always 
separated from the lower or negative carbon 
by a simple mechanical device, and the two 
are only allowed to come in contact when 
the current is thrown on the lamp. They 


are then separated by the mechanical move- 
ment to form the arc. The feed is produced 
by a pair of magnets connected in shunt 
with the arc, 
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Cerebral Radiation. 


READ BEFORE THE ELECTRICAL SECTION OF 
THE FRANKLIN INSTITUTE, MARCH 1, 
1892, BY PROF. EDWIN J. HOUSTON. 


I have thought it possible that it might in- 
terest you to consider some rather wild spec- 
ulations in which I have indulged for a 
number of years past, but which I have 
heretofore refrained from publishing. In 
these speculations, to which I was first led 
by a suggestion from a friend, I have en- 
deavored to correlate, to some extent, the 
phenomena of thought with grosser physical 
phenomena. Although the suggestions I 
have to offer as a basis for a hypothesis of 
the mechanism of cerebration are confess- 
edly incomplete, and, perhaps improbable, 
yet I have concluded to place them on rec- 
ord as of possible interest to the scientific 
world. 

Iam, of course, aware of the fact that the 
psychical operations of the brain are by no 
means understood. It is generally believed, 
however, that the seat of psychical activity 
is the cerebrum, The manner in which the 
brain acts to produce, record, and reproduce 
thought is unknown, and will probably re- 
main unknown. 

On the single assumption, however, that 
cerebration or thought, whatever may be its 
exact mechanism, is accompanied by molec- 
ular or atomic vibrations of the gray or other 
matter of that part of the brain called the 
cerebrum, I would propose the following 
hypothesis to account for telepathy, mes- 
merism, thought transference, hypnotism 
aud other cognate phenomena. 

Postulating the existence of the universal 
or luminiferous ether, which is now generally 
accepted in scientific circles, and bearing in 
mind the fact that this ether passes through 
even the densest matter as easily as water 
through a sieve, it fellows that the brain 
atoms or molecules that are here assumed as 
the cause of cerebration are completely sur- 
rounded by the ether. Now, since the ether 
is a highly elastic, easily movable medium, 
it would follow that thought or cerebration, 
if attended by vibrations, must necessarily 
develop in the ether wave-motions, which 
have the brain atoms or molecules for their 
centers. In other words, the act of thought 
or cerebration necessitates an expenditure 
of energy, because it necessitates the setting 
in motion of these assumed atomic or molec- 
ular brain particles. 

The exact nature of the motions that are 
assumed to attend an active condition of the 
brain must necessarily remain unknown as 
long as we are ignorant of the exact nature 
of the mechanism that is moved. But, if an 
active brain evolves thought because some- 
thing is set in motion, it, of course, follows 
that a brain absolutely free from producing 
thought must be at rest so far as that kind 
of motion is concerned. An absolute free- 
dom from thought in a healthy brain is 
most probably a condition that seldom ex- 
ists; relative rest, however, must be quite 
common. 

That the brain cells of the gray or other 
matter involved in the production of thought 
can be caused to assume certain groupings 
or relations towards one another would ap- 
pear to follow from the ease with which that 
curious function of the brain called memory 
permits it to readily recall past peculiarities 
in the to and fro motions, By continually 
repeating certain trains of thought, as in 
study or repeated observations, the peculiar 
motions required to produce such thought 
are probably given a set or tendency to form 
more or less permanent groupings. When, 
therefore, the brain is moved or played upon, 
so to speak, these motions recur and certain 
memories are awakened. 

How may these motions be produced ? 
The answer would certainly appear to be 
both from within and without. It is, per- 
haps, possible that the flow of blood to an 
active brain, which, as is well known, attends 
all active cerebration, is not only for the 
purpose of nourishing and rebuilding the 
organ, but also for affording the purely 
mechanical force, that needs but to touch 
this marvelously attuned organ to awaken 
the thoughts already impressed thereon, or 
to sit in judgment on new combinations 
never before presented to it. 

I will suggest an explanation later on as to 
how these impressions may possibly be ex- 
cited from without. 

_ Whatever be the origin of these vibra- 
tions, or however excited, energy is re- 
quired to be expended in producing them, 
and as the brain worker will readily ac- 
knowledge, the expenditure of such energy 
often calls for an enormous expenditure of 
nervous force. 

_ Cerebral energy, or energy thus expended 
in producing thought, is dissipated by im- 
parting wave motions to the surrounding 
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ether, and such waves are sent out in all 
directions from the brain, possibly in greater 
amount, or of greater amplitude from some 
of the brain openings, as, for example, those 
of the eyes. 

Although there are no absolute proofs of 
the existence of the molecular or atomic 
vibrations of the brain particles which I 
have assumed, such a movement, however, 
is far from being improbable, and, indeed, 
some facts known to the medical profession 
are far from being at variance with such an 
assumption. A certain amount of pressure 
on the brain arising from the pressure of the 
blood is necessary for its proper action. If 
this pressure increases beyond a certain 
value, as, for example, in cases of fractures 
of the skull, where a portion of the bone is 
depressed by the fracture, thereby produc- 
ing a compression on the brain material, all 
thought or cerebration instantly ceases ; but 
when this pressure is relieved by the act of 
trephining, cerebration not only begins, but 
curiously enough, generally goes on from 
the point where the patient Jeft off when the 
injury occurred. 

Let us assume then that cerebral radia- 
tions or waves are given off from every 
sentient or active brain, acd that these waves 
pass into the space around the brain some- 
thing like the waves that are imparted to the 
air around a sounding tuning fork. 

The cerebral radiations are not so gross as 
those of sound. Their wave lengths are 
almost certainly much shorter. They are 
imparted to the universal ether. 

If such waves, which I would call thought 
waves or cerebral waves, be present in ether 
that fills all space, it will be interesting to 
inquire what phenomena they might be ex- 
pected to produce. 

It being assumed that these vibrations take 
place in the ether itself, there need be no 
doubt or speculation as to the general nature 
of the waves themselves, They would pre- 
sumably partake either of the nature of 
transverse or torsional vibrations. 

The commonest character of the vibra- 
tions which occur in the universal ether are 
the vibrations which are now generally 
recognized as transmitting the phenomena 
of heat, light, electric or magnetic radia- 
tions, viz., of transverse or torsional vibra- 
tions. 

An active brain may, therefore, be re- 
garded as moulding the ether around it into 
thought waves that are spreading outward 
from it in all directions. In this respect it 
is not unlike a conductor through which an 
oscillatory discharge is passing, producing 
those waves which Hertz has so beautifully 
demonstrated as resembling the vibrations 
that produce light. 

Assume, then, that the cerebral radiations 
partake of the nature of thermal, luminous, 
electric or magnetic radiations, and the fol- 
lowing explanation of telepathy, or thought 
transference, is, to say the least, not im- 
probable. 

I would explain the possibility of the 
transference of specific cerebral vibrations 
from an active brain to a passive or receptive 
brain, by the simple action of what is known 
in science as sympathetic vibrations. 

Take the case, for example, of a vibrating 
tuning fork that is sending off its waves 
across the space which separates it from a 
second tuning fork, not as yet in motion, 
but tuned so as to be able to vibrate in exact 
unison with it. Asis well known, the exact 
correspondence between the period of the 
active or the transmitting fork, and the pas- 
sive or the receptive fork, is such that the 
vibrations of one fork are gradually taken 
up by the other fork, so that the energy of 
the motion of the one is transferred or car- 
ried across the space existing between them 
by means of pulses or waves set up in the 
air which surround them. 

As is well known, such sympathetically 
excited vibrations can be produced in a fork 
situated at a considerable distance from the 
exciting fork. 

Or, similarly, take the case of the sympa- 
thetic vibrations excited by waves of light. 
Solar energy is radiated or transferred across 
the space existing between the sun and the 
earth by waves or oscillations in the lumin- 
iferous ether. These waves, falling on the 
delicate structure of a leaf, suffer a species 
of selective absorption, certain wave-lengths 
being absorbed and others thrown off. The 
absorbed waves excite or produce sympa- 
thetic vibrations in the molecules of carbon 
dioxide present in the leaf, and cause the 
atoms of carbon and oxygen in such mole- 
cules to move towards and from one avother 
in interatomic vibrations, which increase in 
amplitude or violence until their chemical 
affinity or atomic attraction is overcome and 
dissociation occurs. The oxygen is then 
thrown from the leaf into the air, and the 
carbon is retained in the structure of the 
plant. 

Or, take the still more interesting case of 
what Hertz calls electric resonance. As 
already mentioned, it is now generally 
recognized by electricians that a conductor, 
which is the seat of an oscillatory electric 
discharge, is sending into the space around 
it electric waves or oscillations which travel 
with the velocity of light, and which are, in 
fact, of exactly the same nature as light 


itself. If these electric waves meet a circuit 
so tuned as regards the period of oscillation 
of the circuit in which they originally 
occurred as to be in consonance with them, 
electric oscillations will be set up in this 
circuit of exactly the same nature as those 
exciting it. 

In view of these facts it does not seem 
improbable to me that a brain engaged in 
intense thought should act as a center of 
cerebral radiations, nor that these radiations 
proceeding outwards in all directions. from 
such brain should affect other brains on 
which they fall, provided, of course, that 
such brains are tuned to vibrate in unison 
with them. In such cases the absorption of 
energy by the recipient brain may be either 
a species of selective absorption, in which 
its train of thought is only modified, or it 
may be absolute, in which case the recipient 
brain bas excited in it an exact reproduction 
of the thoughts of the exciting brain. 

Such a hypothesis is far from improbable; 
on the contrary, it would appear to be 
carried out by a variety of curious circum- 
stances, which have only wanted some 
general hypothesis to properly correlate 
them. 

If such a hypothesis be true, then these 
cerebral vibrations or radiations must travel 
through space with exactly the same velocity 
of light. This is, of course, on the assump- 
tion that the vibrating or oscillating brain 
molecules or atoms set up vibrations similar 
to those of light. Of course, this equality 
between the velocity of cerebral wave prop- 
agation and that of light is true only for 
free ether. In the ether which fills the 
interatomic or intermolecular spaces of gross 
matter, or, as it is technically called, com- 
bined ether, the velocity of wave propagation 
varies according to the particular character 
of the matter with which it is associated. 
A retardation or decrease in the velocity of 
the assumed cerebral waves would doubtless 
be experienced while passing through the 
materials of the skull and head. 

If thought travels along waves in the 
ether similar to waves of light, it would be 
able to travel along any path by which rays 
of light can pass. It can, therefore, travel 
along rays of light, ¢. e., along paths in the 
ether through which rays of light are 
moving. 

There is a well-known experiment in 
hypnotism, in which the patient, placed in 
a state of semi or complete unconsciousness, 
has his brain called into a more or less active 
condition by the suggestions of the hypno- 
tizer, which might seem to somewhat favor 
the hypothesis of cerebral radiation. 

It might be interesting, in view of the 
above suggestions, to see whether a hypno- 
tizer, placed in such a position as regards 
the hypnotized that flashes of light falling 
on his eyes shall afterwards fall on the eyes 
of the patient, to observe whether or not 
acts of suggestion are more readily perceived 
by the brain of the hypnotized along such 
rays of light than without the aid of such 
rays. 

If the preceding speculations be regarded 
as wild, and that this is true I have already 
granted, what may not be said as to the fol- 
lowing ? 

If thought radiations partake of the na- 
ture of ether waves, then there should pre- 
sumably exist in the thought radiations or 
Waves, phenomena corresponding to the 
various phenomena of thermal, Juminous, 
electric, or magnetic radiation; even the 
phenomena of reflection, refraction, and 
possibly even of dispersion of such waves, 
would appear to be a possibility. In this 
connection, it is of interest to imagine the 
analysis or separation of a complex wave of 
thought into its component or elementary 
waves, corresponding to the separation of a 
beam of light, by means of a prism. 

In this connection there would be a new 
significance in the phrases ‘‘ radiant with 
thought, or to concentrate one’s thoughts 
on a subject.” 

If thought radiations or waves partake of 
the nature of light, then it would seem 
among the remote possibilities of science— 
to obtain, say by means of a lens—a photo- 
graphic impression of such thought waves 
on a suitably sensitized plate, somewhat 
after the manner of the ordinary photo- 
graphic picture. Such a thought record, 
suitably employed, might be able to awaken 
at any subsequent time in the brain of a 
person submitting himself to its influences, 
thoughts identical to those recorded. 

Of course, I am aware of the improba- 
bility of such a record being obtained in the 
near future, and of the exceeding difficulties 
that would seem to stand in the way of ever 
obtaining it. 

Until we know something more definite 
concerning the nature of these assumed 
cerebral vibrations and of their lengths, we 
must necessarily be seriously handicapped 
as to how best permanently to fix them on a 
suitable record surface, and how afterwards 
to cause such record surface to interpret its 
peculiarities to the brain. I merely throw 
it out as a possibility of what science mey 
have in store for those who come after us. 
I would suggest, in this connection, that 
one hundred years ago it would probably 
have been regarded as quite impossible that 
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the telephone or the phonograph could haye 
been produced. 

Such a thought record, however, if ob. 
tained, would not be an image of the 
thought itself, or of the particular group. 
ings of the particles, whose'to and fro move. 
ments attend or produce thought, any more 
than the tracings of the phonograph record 
form an image of the spoken words. They 
would merely represent the to and fro mo. 
tions of the ether set in motion by the 
thought or cerebrations. 

An eye looking at such an image would 
not be influenced thereby. If, however, 
ether waves similar to those recorded could 
be reproduced by causing light to pass 
through such photographic images of the 
to and fro motions of thought waves, cuch 
waves might be caused to influence the 
brain and thereby awaken thoughts similar 
or identical to those recorded. 

I have often amused myself with pictur. 
ing a possible thought recording machine, 
whereby the thoughts of an active brain 
might be continuously and permanent!y re- 
corded on a moving sensitized film, the ex. 
posed surface of which was placed at the 
focus of a large lens placed in front of any 
one engaged in intense thought. i 

If, like the cylinder or plate of a phono- 
graph or gramophone, such a record were 
afterward rotated at the same speed as that 
at which it received its impressions, under 
circumstances in which light passing 
through it is moulded into waves similar to 
those recorded on it, such waves when 
caused _.to act on a receptive brain, shou), it 
would certainly seem, excite therein 
thoughts identical to those recorded xs its 
record surface. 

Of course, it is needless for me to say that 
such a machine has never been actually con- 
structed, and is stil] as substantial as are the 
speculations which I have offered you. I[n- 
deed, the probabilities against its being pro- 
duced are so great that I have hesitated even 
to mention it. 

Some experiments might be tried in a 
similar manner in thought transference, by 
holding large lenses in front of the eyes of 
a hypnotizer at such a distance as to con- 
verge the assumed cerebral radiations on the 
eyes of the hypnotized. These experimcnts 
might be tried either along with light or 
independent of it. 

I know that many points of the hypothe- 
sis which I have suggested are quite im- 
probable, and that I may and probably will 
be misunderstood by some as putting for- 
ward facts rather than a bare hy pothesi 

Probably one of the most serious ol) jec- 
tions to the hypothesis is to be found in the 
fact that the phenomena of telepathy and 
thought transference are not of more fre- 
quent occurrence. This I must frankly 
acknowledge to be a most serious objection. 
I would suggest, however, that the compar- 
ative infrequency of the phenomena may 
possibly be explained by the presence in the 
human body of a shield which protects the 
brain or the nerve centers from the effects 
of cerebral radiations. It is not impossible 
the sheathes of the nerves act as screens to 
prevent the reception by the brain of these 
thought radiations. 

Prof. Tyndall, in his work on sound, al- 
ludes to the well-known fact that when 
sympathetic vibrations are being excited by 
a sounding tuning fork in any body near it, 
that there is a greater rapidity of expenii- 
ture of energy of the fork’s motion than 
when it was not exciting such waves. The 
analogue of this phenomena exists, perbaps, 
in the case of the assumed thought trans- 
ference. Mental energy is presumably cx- 
pended at a greater rate when it is exciling 
thought waves in this manner than when 
such are not being excited. 

There has often been experienced by me 
as a teacher a feeling of great exhaustion in 
taking charge of or watching a room in 
which a number of bright students were 
undergoing an examination, It is possible 
that the cause of this exhaustion is the rapid 
dissipation of energy by the cerebral radia- 
tions being absorbed by the receptive brains 
of the examinees. I am informed by cer- 
tain physicians that a feeling of great cx- 
haustion is experienced by them in the treat- 
ment of some cases. 

If there be any truth in the hypothesis I 
have briefly outlined, there should be what 
I would term a kind of vital radiation going 
on and passing outwards from the body of 
a healthy person, which may not improba- 
bly excite by sympathetic vibrations in the 
bodies of weaker persons around them, VI 
brations of a normal or more healthy type 
than those present in the sick person. 

If this be true, the old belief of the effi- 
cacy of the laying on of hands, or of mag- 
netic healing, may find some foundation, in 
fact, apart from what is most probably the 
general explanation of such causes, ViZ.: 
hysteria. : 

I have thrown out the above hypothesis 
of cerebral radiations with considerable 
doubt and hesitation as a suggestion only 10 
those working in the field of telepathy or 
thought transference in the hope that I may 
thereby call the attention of such investiga- 
tors to some phenomena in this very obscure 
field of research, 
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Measurement of Illumination. 


\t the ordinary meeting of the Institution 


| Engineers, London, Tuesday, May 
Berkeley, president, being in the 
the paper read was on ‘‘The Distri- 
and Measurement of Illumination,” 
Alex. P. Trotter, B. A., Assoc. M. 
E. 
paper was divided into three sections. 
st dealt with geometrical principles, 
od with photometers and the third 
results of measurements made in 
ets and public buildings in London. 
light falls upon a surface, that 
is said to be illuminated. Illumina- 
sists of two factors—candle-power 
stance. The carcel-meter was pro- 
1882 as a unit of illumination. Mr. 
showed that this was equal to a 
| candle at 12.7 in., and proposed 
‘‘Lux” for the English equiva- 
he author has taken a candle foot as 
cal unit. The illumination of a 
| plane at any point varies as the 
the cosine of the angle of incidence 
f light falling on that point, when 
le-power and the height of the lamp 
tant. Curves were given showing 
ribution graphically ; illumination 
resented as ordinates, and distances 
source of light as abscisse. 
stribution of the total light on a 
iries as the solid angle subtended 
irface at the source of light. The 
s of a white reflector depends on 
angle which it subtends and not 
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diagrams, to which the author gave the 
name of characteristic curves, was ex- 
plained. In several respects these resem- 
bled steam engine diagrams. The co ordi- 
nates were candle-power and area; the 
area of the diagram was a measure 
of total light or power in an optical 
form. The maximum and minimum illum- 
inations in any example could be seen 
at a glance, and the shape of the curve 
showed the quality or regularity of the dis- 
tribution. Characteristics for a square and 
for a circular area illuminated by a single 
light, and for several arrangements of uni- 
formly spaced lights, were given. 

The second section on photometry alluded 
to the different attempts which have been 
made to supplant photometers by thermo- 
piles, radiometers and photographic methods. 
The complication of gas-tes'ing apparatus 
was coutrasted with the simple forms of the 
photometers, such as those of Bunsen, Rum- 
ford and Foucault. A photometer was de- 
scribed, in which a shadow was thrown by a 
mirror upon a screen and a reflected beam 
of light was superposed upon the shadow ; 
the whole screen was of a uniform tone 
when a balance was effected. Ina direct- 
reading photometer, a rod was placed nearly 
in the plane of the two lights to be com- 
pared. Two shadows were thrown on a 
screen, and the position at which the two 
shadows were of the same tone could be 
read off onascale. The illumination pho- 
tometers of Weber and Mascart were briefly 
described. Mr. Preece’s photometer of 1¢83 





divided scale was obtained. The scale was 
graduated empirically. Readings were taken 
when the illumination of the horizontal 
cardboard screen appeared to be identical 
with the illumination of the movable reflect- 
ing screen, visible through the star-shaped 
hole. The range of this photometer is from 
2.5 to .001 candle feet. 

Measurements were made in the South 
Kensington Museum in which illumination 
of about half a candle-foot up to three and 
a half candle-feet were recorded. In Canon 
street station the minimum was .025 candle- 
foot and the maximum .4 candle-foot. In 
Charing Cross station the minimum was .05 
and the maximum .5. Several sets of 
measurements were made in the city. The 
result of systematic measurement of part of 
Queen Victoria street was given in contour 
lines of equal illumination. The maximum 
in an exceptional case was 1.1, ordinary 
maximum .3, minimum .025. Contour lines 
were constructed from a considerable num- 
ber of measurements in Whitehall. The 


illumination in Great George street, West- 
minster, wasalso measured. The maximum 
was .9 and the minimum .005. The author 
was assisted in the street measurements by 
Mr. W. Winny and by Messrs. J. Leggat, 
L. E. Pierce and W. O. Wallace, students 
at Finsbury Technical College. Character- 
istic curves were drawn from these obser- 
vations, and enabled the degree and the 
quality of the lighting to be compared. The 
paper was accompanied by an appendix, 
containing tables of the value of a bougie- 
meter in candle-power at different distances, 
values of cos* @ and other powers of the 
cosine.—London Engineering. 
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bsolute dimensions. The result- 
iation, due to a number of lamps 
distances apart, equal to once, 
iee times and six times their height 
round, was shown by a number 
The distribution of the light of a 

us current arc lamp is peculiar. For 
ncidence greater than 50 degrees 
s the fourth power ef+he-cube of 
of the angle of incidence. Light 

. more vertical direction is largely 
y the shadow of the negative car- 


ct of street lighting is twofold— 
it the street with beacons and to 
lumination. Illumination begins 
ful when it is compsrable with 
t. Moonlight in this country 
ceeds one-thirty-sixth of a candle- 
tis, a candle at six feet; it is gen- 
ween one-sixtieth to one-hundredth 
e-foot. The distribution of illumi- 
more general cases was treated 
ally ; the variation of illumination 
varying height of a lamp was dis- 
nd it was shown that there was no 
r virtue in the angle of incidence, 
nt of which is 4/2. 
ited contour curves of equal illumi- 
‘ue to two lights at a distance apart 
three times their height, and to 
hts arranged in a triangle, at a dis- 
irt equal to one and a half times 
ight, were given, together with 
f illumination due to are lights 
in a similar manner. The use of 
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depended on the measurement of the current of 
asmall glow lamp. The sixth power of the 
current was approximately proportional to 
the candle-power. The current was adjusted 
by resistances. The details of this photom- 
eter were discussed, and Captain Abney’s 
method of rapid oscillations in photometric 
measurement wasdescribed. Various errors 
were introduced in this use of a Bunsen 
screen and by the color of the electric lamp 
at low candle-power. In a photometer 
designed by the author, in conjunction with 
Mr. Preece, in 1884, a glow lamp was made 
to approach or to recede from a Bunsen 
screen. The motion was given by a lever 
rolling on a cam in such a manner that the 
illumination could be read upon a uniformly 
divided scale. A number of modifications 
of this photometer were tried during the 
past Wiater, and resulted in the construction 
of an illumination photometer, with which 
a large pumber of measurements had been 
made. Two glow lamps, three quarters and 
one-half candle-power, were mounted in a 
long blackened box. Either or both could 
be used at once. Four lithanode cells sup- 
plied the current. A reflecting screen cov- 
ered with white paper threw the light up- 
wards through a star-shaped hole in a hori- 
zontal screen of cardboard. The reflecting 
screen was mounted on hinges and could be 
wound up by a fine chain, finally folding 
quite out of the light. The chain was wound 
upon a cam, and a hand or pointer was 
mounted on the axis of thiscam. The cam 
was so shaped that a nearly uniformly 
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Giant Clutches at Columbus. 

At the power plant of the Consolidated 
Road in Columbus, Ohio, may be seen a 
very interesting arrangement of monster 
clutches, which were built and installed by 
the Falls Rivet & Machine Co., of Cuya- 
hoga Falls, Ohio. Four friction clutch pul- 
leys, each 12 feet in diameter with a 38-inch 
face, are carried on a single steel shaft 36 
feet 6 inches long and 91¢ inches diameter. 
The clutches were built to drive 500 horse- 
power, but tests have shown they trans- 
mitted over 700 horse-power each, onto a 
single pulley at 120 revolutions, which was 
as greata surprise to the railway company 
as it was satisfactory to the builders. The 
pulleys are made of wood with a steel rim 
on the outside, which makes them very de- 
sirable for large pulleys, being so much 
lighter than iron. 

This line of shafting is driven by two 
Buckeye engines of 1,000 horse-power each, 
connected together by clutches at each end 
of the line shaft. This arrangement of one 
engine at one end and another engine at the 
other end, with a clutch from each engine, 
permits of either engine driving any gener- 
ator, or when necessity requires, the second 
engine can be connected to service without 
reducing the speed of the working engine 
in order todo so. The building being built 
before contract was placed prevented the 
addition of a friction cut-off coupling in the 
center of shaft, so that one-half of the plant, 
including shafting and two pulleys, as well 
as one engine, could stand idle if desired. 

The Columbus people are highly pleased 
with the arrangement and working of the 
machinery installed, which is the largest 
and best placed in railway service in some 
time. 
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Rapid Transit Ideas. 

Let the city of New York open two new 
streets, one on the east and one on the west of 
Broadway, extending as near the southern 
point of the island as possible. The west- 
ern street should run to the Boulevard at 
Fifth-ninth street. The eastern street to the 
New York Central line at Forty-second 
street. These streets should each be 150 
feet wide, of which 70 feet should be set 
aside for a stone and iron viaduct, 60 feet 
for a roadway on one side of it, and 20 feet 
for a sidewalk. This viaduct could carry 
two express and two local trains, with plat- 
forms between at the stations; and the 
spaces which extend from one station to 
another should have extra tracks for turn- 
outs, storage of cars, etc. The viaduct 
should be of solid masonry through the 
blocks, while the streets should be crossed 
by structures like those of Berlin. The 
viaduct foundations should be carried be- 
low the level of the streets, forming subways 
in which freight trains could run. The 
viaduct would thus form a series of fire- 
proof storage warehouses, artificially cooled 
if required. They would be all connected 
by rail with the New York Ventral and 
other railways. The rental of such store- 
houses would return four per cent. on the 
cost over and above taxation and repairs of 
their construction. The city should lease 
this 70 feet, which is needed for the viaduct, 
to a private company, who would build it 
and operate the road under proper condi- 
tions. The city would gain two new wide 
avenues, ruuning north and south, for wheel 
traffic, which would relieve the congested 
condition of Broadway and other streets ; 
and, as all will admit, are much needed. 
It would also gain an ideally perfect system 
of rapid transit. 

In an ideally perfect system of rapid 
transit, 1. The lines should run from the 
business center of the city in all directions 
to the suburbs, like the spokes of a wheel, 
so far as the physical features of land and 
water will admit. 2. The lines should fol- 
low those streets which are already business 
thoroughfares. 3. The system should be 
one upon which cars can move with equal 
speed in all parts of thecity. 4. Nochanges 
of cars should be necessary. 5. The system 
shouid be a flexible one, capable of extension 
through the outlying and thinly settled dis- 
tricts without too much cost. 

The manner of carrying out this would be 
as follows: Beginning in the suburbs, we 
should have the present electric or cable sur- 
face railways where there is not sufficient 
movement of ordinary vehicles to prevent a 
progress of nine to ten miles per hour, or 
even more. As soon as that part of the city 
is reached where a slower speed becomes 
necessary, the cars should ascend upon an 
elevated railway and run on it until either 
narrower streets or any other reason, makes 
this kind of line objectionable. Then the 
line should descend from elevated to subway 
and pass under that part of the city whefe 
an elevated line would be inadmissible. 
After passing this the line may rise again to 
elevated and again descend to the street 
level. All these changes would not always 
be necessary. There is no reason why this 
cannot be done by either cable motors draw- 
ing trailing cars after them, or by cars each 
carrying its own electric motor. Not only 
do the smaller electric cars in Boston, but 
the great double-deck Pullman car, carrying 
80 passengers below and 30 on deck, ascend 
six per cent. grades with ease. If it is de- 
sirable to run electric cars in trains, each 
should be supplied with its own motor, and 
all be connected and worked by one motor- 
man attheend. Itis true that the wheels 
of the old horse-cars, which have small 
flanges, would not allow them to run safely 
on an elevated structure. But safe wheels 
could easily be made, and, asa matter of 


fact, the wheels of the double-deck Pullman 
street car are amply strong and safe enough. 
—From ‘‘ Rapid Transit in Cities—the Solu- 
tion,” by Thomas Curtis Clarke, in June 
Scribner. 





An electric railroad from Fremont to Port 
Clinton, O., a distance of 32 miles, is being 
talked of. 
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An Antidote for Mercurial Poisoning. 





BY LEGH 8. POWELL. 


Many improvements and novelties are re- 
corded in this and other technical journals. 
The majority of them naturally relate to 
contrivances, methods, etc., which are de- 
signed to a considerable extent with the ob- 
ject of deriving pecuniary benefit. The 
case is more rarely met with in which the 
matter brought forward appertains to prog- 
ress whereby the cause of humanity alone 
is sought to be benefited and where pecuni- 
ary considerations are wholly absent. 

The subject of the present article relates 
to an improvement, or, more correctly 
speaking, the institution of a practice of the 
latter kind, and it is one so effective and 
easily adopted that it is worthy of extensive 
notice. It is, moreover, to be hoped that 
the preventive measure to be described will 
find its way into the many existing (and 
future) incandescent lamp factories, and 
some other industries such in which mer- 
cury is extensively employed, in case some 
equally effective means is not already in 
force. 

Mercury and its compounds are univer- 
sally known to have an injurious influence 
on the human system, and the evil effects 
are, unfortunately, only too familiar to per- 
sons intimately connected with the pump 
rooms of lamp factories. The shake, the 
shortness of breath, the sickening pallor, 
the listless, semi-stupefaction of the indi- 
vidual, and other less striking symptoms to 
which afflicted persons become subject, are 
sights exceedingly revolting and trying to 
witness, and cannot but arouse compassion 
even from the most callous-minded specta- 
tor. 

Much may be done and much has been 
done to improve the health of the workmen 
by means of ventilation and improved ma- 
chinery and pumps, but it is doubtful 
whether by such means alone the difficulty 
can be efficiently and practically met. Slight 
cases of mercurial poisoning are usually 
quickly and cffectively cured by change of 
air, or of work, but a serious case may end 
fatally, as the writer knows. ‘This obvious 
and effective remedy of change of air, or of 
work, is not one, however, which always 
commends itself either to employer or em- 
ployé as the most convenient course imagin- 
able, and there is, therefore, room for other 
and more efficient means, 

Monsieur Paul Triquet, of the firm of 
Pulsford, Triquet & Company, Paris (who 
are extensive manufacturers of incandescent 
lamps), informs the writer that some three 
or four years ago he became salivated whilst 
experimenting with mercury pumps, and he 
cured himself completely by means of small 
doses of iodide of potassium, dissolved in 
milk. M. Triquet next administered simi- 
lar doses to some workmen in a lamp factory 
he was then connected with and who were 
likewise affected with mercury, with the 
result that they also completely recovered. 
In his present factory, which has been in 
full work for considerably over a year, doses 
of the same salt have been continuously ad- 
ministered to the workmen engaged in the 
pump room from the commencement, and 
not a single case of salivation has broken 
out throughout this period. Further, there 
have been instances where men from other 
factories have been taken on, who, on enter- 
ing, exhibited the eharacteristic signs of 
mercurial poisoning, and who completely 
recovered in due course. 

These facts speak for themselves; com- 
ment is superfluous. 

The daily dose supplied by the firm to 
each man is .25 gramme of the crystalized 
salt, dissolved in about 400cc of milk. 
Probably it would be a little more scientific 
to increase the dose in Summer when cases 
of salivation are much more frequent, and 
to diminish it during the cooler months of 
the year. But this point has little signifi- 
cance in a case where actual practice fully 
answers every requirement. 

The precise manner in which iodide of 
potassium acts on the system is a problem 
to be dealt with by medical experts. Gen- 
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erally speaking, however, it is probable that 
one or more of the iodides of mercury are 
formed, and that such compound or com- 
pounds being appreciably soluble in water, 
especially in presence of iodide of potassium, 
become removed from the system in the 
usual manner. 

It is not known to the writer, or to any of 
those with whom he has spoken on the sub- 
ject, whether the same or a similar practice 
to that described is in use in other factories; 
but, however, this may be, it is certainly not 
generally known, still less employed. It 
must be conceded on all sides that very 
great credit is due to Monsieur Triquet for 
having originated and put into practice such 
a simple and effective means of curing and 
of preventing a distressing malady which 
accompanies the necessary use of mercury. 
—London Electrical Review. 

eae - 
Moonlight Schedule for June. 

The following schedule was calculated on 
the basis of light one-half hour after sunset 
and one hour before moonset. Extinguish 
one hour after moonrise and one hour before 
The schedule obtains for the whole 




















sunrise. 
of the United States. 
JUNE, 1892. 
Day of Day of | No. of 
Month. | Light. | Month.| Extinguish.| Hrs. 
. H, M. H. M. 
__ | epee: Seem ene Ra 
3 £4 330 ¢ 3-40 
3.30} 3.10 
: 8.30} 2.50 
z 3.30) 2.30 
se 8.30} 2.10 
“ 8.30} 1.50 
8. i No light. 0.00 
, SER No light. | 9....... No light. | 0.00 
i No light. | 0.00 
M 10.00} 2.00 
10.50} 2.50 
11.30} 38.30 
12.10} 4,10 
12.40} 4.40 
1.40} 5.40 
1.30} 5.30 
2.00} 6.00 
2.30} 6.30 
2.50} 6.50 
3.30} 7.30 
3.30] 7.80 
8.30] 7.30 
3.30| 7.30 
3.30 7.30 
3.30} 7.30 
‘ 3.30} 6.00 
3.30) 5.40 
| $ 3.30} 5.10 
ae | © 40.40\July 1..)  * 8.30} 4.50 
i 
Total, 130.30 
oe 


Ore Separator Suit. 

Suit has been brought in the United States 
Circuit Court of New Jersey by the Mag- 
netic Separator Company, operating under 
the Ball and Norton patents, against the In- 
ternational Ore Separating Company, a cor- 
poration existing under the laws of the State 
of New Jersey, and having its principal 
place of business in Jersey City, for infringe- 
ment of letters patent No. 404,332 and 
404,333, of May 28, 1888, issued to Clinton 
M. Ball and Sheldon Norton, and letters 
patent No. 465,349, issued December 15, 
1891, to Clinton M. Ball. The Ball and 
Norton separator has been heretofore fully 
described in the columns of the ELECTRICAL 
REvIEw, and embodies the principle of forc- 
ing a body of magnetic ore in a state of 
division past a series of magnet poles of 
alternating polarity, which causes the ore to 
rotate or tumble, thus thoroughly eliminat- 
ing the gangue. The Ball and Norton 
structure is one of great simplicity of con- 
struction and effects a continuous rapid and 
thorough separation of the magnetic ma- 
terial from the gangue. It has gone largely 
into operation in many mining plants through- 
out the United States. Prior to the develop- 
ment of the Ball and Norton machines hun- 
dreds of inventions relating to magnetic 
ore separators had been made and patented 
in this and foreign countries. It is stated 
in the bill of complaint that Ball and Norton 
were the first to invent a commercially oper- 
ative magnetic ore separator, and the first 
to introduce such separators into successful 
commercial use and successfully practice 
the art of magnetically separating iron from 
its ores; but for these inventions it would 
be impossible to-day to magnetically separate 
iron fromits ore with sufficient precision and 
rapidity to render ore separators of com- 
mercial value, and that especially in such 
mines as produce lean ores the small percent- 
age of iron present could not be profitably 
separated without using these inventions. 
In the infringing apparatus with which the 
International Ore Separating Company oper- 
ates the distinctive principle of the Ball 
and Norton machines is involved, hence the 
bill of complaint asking for an injunction 
and damages. 


An Electric Belle. 





BY L. H. TUPPER IN NEW YORK ‘“‘ TRUTH.” 


Miss Gretchen Van Tassel belonged to one 
of the oldest Knickerbocker families in Har- 
lem. 

Mr. Edouard Constant belonged to one of 
the most ancient Huguenot families in New 
Rochelle. 

Miss Van Tassel traced her ancestry back 
to the Van Tassels, burgomasters of Medem- 
blik in the days of Van Dyck. On her 
mother’s side she was distantly of kin with 
the Schimmelpennincks. 

Mr. Constant, in retrospective moments, 
followed his ancestry back to Richelieu; not 
the Cardinal, but the Cardinal’s uncle. The 
Constants came from Vichy, Department of 
Allier, and were older than the springs. 

Albeit these young people were ancient in 
their origin, they were modern in their tastes. 
For both were enthusiasts in science. Each 
had a brilliant fad—Electricity! 

Miss Van Tassel contributed bright articles 
to the ELECTRICAL Review. She took her 
work very seriously, for she thought that 
electricity was not a subject to be made 
light of. 

Mr. Constant was an amateur whose opin- 
ion was highly valued by the Board of Elec- 
trical Control. It often invited him to 
throw some light on the subject of street 
illumination. He was a very magnetic man, 
and would have been highly successful in 
politics had he, like Mr. Bagehot, joined 
politics to physics. His speeches on Elec- 
tricity were luminous in argument and cor- 
ruscated with wit. 

One sunny afternoon Mr, Constant heard 
the telephone bell jingle in his office. 

‘*T suppose they want to consult me at the 
Board of Electrical Control,” said he. 

“Hello,” came a sweet voice. 

‘* Hello,” said Mr. Constant, with great 
uncertainty. 

‘‘Are you the Board of Electrical Con- 
trol?” said the sweet voice, confidently. 

‘‘T am the technical knowledge, the pre- 
cise data, and the opinions of the Board of 
Electric Control,” said Mr. Constant, mod- 
estly. ‘‘ Pray, who are you?” 

‘‘Tam Miss Van Tassel—” 

‘* Not Miss Van Tassel the author of ‘ The 
Sun as a Solar Battery?’” 

“¥en,” 

“Oh!” 

“And you?” 

‘*Mr. Constant—” 

‘*Not Mr. Constant the writer of the pro- 
found essay on ‘The Electrical Energy of 
Ether on Space?’” 

*¥ea.” 

“Onl” 

Just at this moment the central office sev- 
ered the wires. 

‘““That ‘oh!’ was delicious,” said Mr. 
Constant. 

‘* What awe and admiration in his ‘oh!’” 
thought Miss Van Tassel. 

The two electricians were soon carrying 
on a charming courtship by telephone. 
Cupid, like a rope-dancer, traveled by wire. 
He wore the wings of lightning and carried 
a quiver full of electric ariows. 

One day Miss Van Tassel telephoned to 
Mr. Constant that she had encountered a 
problem in electricity that was ‘‘too awfully 
deep for anything.” 

Mr. Constant chivalrously offered toassist 
her to solve the problem, and received an 
invitation to call at her house. 

The following evening Mr. Constant 
polished his shoes by electricity, parted his 
hair with an electric comb, smoothed it with 
an electric brush, and then started uptown 
to call on the fair electrician, with whom he 
already had a slight acquaintance by tele- 
phone, by telegraph, and by ‘‘ lightning dis- 
trict messenger.” 

He stepped aboard an electric street car of 
the Madison avenue line and rode through 
avepues illuminated by electric lights. So 
brilliant were the Brush lamps that he was 
able to read the Electrical Engineer as he 
stood on the front platform of the car, which 
the storage batteries were driving merrily 
along. 
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As he tripped up the steps of Miss Vay 
Tassel’s home he observed an electrica] 
storm in the sky. He brushed his feet op 
the electric door-mat, and then rang the 
electric bell. A wide-awake maid servant 
pressed an electric button and the door 
opened. Mr. Constant was ushered into the 
drawing room, which was kept agre« ably 
warm by an electric stove, and was softly 
illuminated by mellow electric lights. 

Miss Gretchen Van Tassel fluttered into 
the drawing room. Her golden hair was 
like the pale golden light of an Edison Jump, 
Her eyes sparkled like a Leyden jar. She 
extended her tiny hand. Mr. Constan: felt 
the electric touch of her finger tips. Ou her 
hand a pure white diamond shone with elec. 
tric fires. 

They talked pleasantly about electro-:nag. 
netism, alternating currents, positive joles, 
magnetism in politics, ‘‘the Georgia lec. 
trical Girl,” incandescent lights, live wires 
and other living issues. 

Miss Van Tassel’s enthusiasm was electric, 
Suddenly she paused in her conversation, 
drew aside the window curtains and said: 
** See the electrical phenomena in the sky!” 

Mr. Constant and Miss Van Tassel w ilked 
out on the veranda and enjoyed the p!:y of 
colors of the aurora borealis. The norihern 
sky had organized a féte in honor of their 
happy meeting. 

Mr. Constant was a frequent visitor «t the 
happy electric fireside of Miss Gretchen Van 
Tassel. Her home was a magnet which 
drew him irresistibly. Often the elvctric 
lamp in the drawing room was turned low, 
and the two talked in soft electric whispers. 

Soon the happy Harlem sparrows held 
meetings on the telegraph wires and gossiped 
of the approaching nuptials of Edward Con- 
stant and Gretchen Van Tassel. 

The marriage was celebrated this week at 
the bride’s home. All the society people 
who move in the best electrical circles were 
present. As the bride and the bridegroom 
entered the drawing room they were wel- 
comed by a chime of electric bells. Then 
an automatic electric piano played the wed- 
ding march from ‘‘ Lohengrin.” In ber 
golden hair the bride wore a comb arched 
with tiny electric lights that shone like dia- 
monds. 

All at once many beautiful bouquets in 
the room became luminous and shed «: rare 
radiance. They had been suddenly illun- 
inated by many little electric lights con<ealed 
among the roses. 

The happy pair stood before the minister. 
The words were spoken, there was an elec- 
tric kiss, and the continuous current o! their 
happiness had begun. 





Mr. Westinghouse’s Views. 

In a recent interview, Mr. George West- 
inghouse, Jr., expressed himself in part as 
follows : 

‘*As to the operation of standard sauge 
roads by electricity in place of the present 
steam locomotive, such talk is all moon- 
shine. It is a question of centralizing the 
power economically. Where anthracite 
coal must be burned, as on the New York 
elevated roads, it may be found economical 
to use soft coal to centralize the power. 
The present locomotives have very uearly 
the full efficiency of a stationary steam 
boiler. Now, to put in its place an cicctric 
motor connected by structure with a steam 
plant corresponding to an aggregate of all 
your steam boiler plants on wheels would 
be really duplicating your power equipment 
with but little advantage and no economies, 
while there is a reduced efficiency by reasou 
of the transmutation of the heat units from 
the coal through dynamos and wires to aD 
electric motor on wheels. In the present 
stage of electrical science talk of the opera- 
tion of standard gauge roads throughout 
the country by electric traction is wholly 
visionary. 

“‘The Seimens-Halske people, of ef 
mapy, own a number of patents in the elec 
tric field in this country, and they are com- 
ing here, I understand, to develop them, but 
they have entered into no arrangement 
with this company, nor is any arran gement 
contemplated, so far as I know, and I ul 
derstand that they have declined all over 
tures from other electric interests. They 
will develop, in a quiet way, their own elec 
tric interests in this country.” 
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Some Electrical Instruments. 


READ BEFORE THE BRITISH PHYSICAL 
SOCIETY BY ROBT. W. PAUL. 

e increasing number of cases in which 
accurate electrical measurements have to be 
m render it more than ever necessary to 
d » attention to the design of instru- 
ments, With the object of making their use 
m convenient and expeditious as well as 
at ite 

sider, for example, the form in which 
th indard ohm is usually constructed, the 
iving two or more layers of many 











Fie. 1.—Pav’s Oum Corn. 


tu! ich ; in using such a coil for accurate 
me ements there is considerable delay in 
wa for the temperature of the coil and 
Ww sith to become uniform and equal, 
an en then an uncertainty remains as to 
wl r the turns near the top of the coil are 
at { ime temperature as those at the bot- 


r heating the bath, even with stirring, 
the er at the top may be at a higher tem- 
than that at the bottom. The sur- 
fac 1m which heat generated in the coil 
ma got rid of by conduction and con- 
ve is comparatively small. 

Fleming, in a paper read before this 
November, 1888, pointed out 


ne Y 
) ( 


the sadvantages, and described a coil in 
the n of a ring of square section, which, 
toa sreat extent, obviates them. But even 
this «oil has some length, and it has seemed 
poss to go still further in this direction, 
an the same time to simplify the con- 
str n. 

I e ohm coil,shown in Fig. 1, the wire 
is wound in a flat spiral, being first doubled 


on lf in the usual way to avoid self- 


ind n; the spiral is enclosed between 


twi : brass plates, forming part of a very 
thir t, water-tight box, and the electrodes 
pass up the central tube. The wire is thus 
at « evel in the liquid, and has, therefore, 
ab opportunity of acquiring a uniform 
lemjrature, which may be accurately ascer- 
tai by a delicate thermometer passing 
dow: the center, with the bulb at the level 
olf the spiral; a second thermometer, in the 
Water, at the same level, serves to check the 
uniformity of temperature. In order that 
the lth of the coil may not prevent any 
slight convection currents from having free 
play, the screws which hold the plates to- 
gether have large holes through them. Fol- 
lov Prof. Fleming’s suggestion, the up- 
pet nite insulator is formed into a cup to 
con paraffine oil to prevent surface leak- 
age ugh deposited moisture. 

The resistance box, shown in Fig. 2, is the 
outcome of some attempts to improve the 


ordinary form. The coils are arranged in 


Sets 10 each, and their ends are con- 


nectc| to sockets fixed in rows on an ebonite 
board. Successive coils are put in circuit 
by placing a plug, attached to a flexible 
cord, in the required socket. Thus the re- 


sistance may be increased from 1 to 11,110 
ohms by steps of one ohm if necessary. The 
advantages which accrue from this arrange- 
ire found to be as follows: The dan- 
ger of surface leakage across the ebonite 
from block to block in the ordinary form, 
where the narrow gap between them is not 
easily kept clean, is obviated by the large 
Open space between the sockets. The con- 


ment 
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tact resistance in circuit is constant and 
easily measured; it is reduced to a mini- 
mum by each plug fitting solidly, the con- 
tact being over the whole of its circumfer- 
ence instead of on about one-third of it, as 
in the ordinary form. The hole between 
the blocks of an ordinary resistance box 
alters its form with temperature, or any 
yrarping of the ebonite board, but the con- 
tact resistance at these sockets is not affected 
thereby. A rise in temperature of 20 de- 
grees C. will make the longer diameter of 
an ordinary resistance box plug hole one- 
half per cent. greater than the shorter, ow- 
ing to the difference between the co-efficients 
of expansion of ebonite * and of brass. The 
flexible cords each consist of between 200 
and 300 strands of fine copper wire, and 
are not found to be affected by use. 

In using the set of coils as a Wheatstone 
bridge, or as an ordinary resistance box, the 
rapidity and ease of adjustment of the well- 
known ‘‘dial” form are preserved, while 
the instrument is more compact and port- 
able; the plugs, being attached to the in- 
strument, are not liable to be mislaid. 

But the arrangement of the instrument 
renders it available for several other uses. 
By means of the special contact bar, shown 
in the illustration, from two to ten coils in 
each row may be placed in parallel, thus 
making the instrument available as a con- 
ductivity box of large range for measuring 
low resistances. For the measurement of 
currents by the voltmeter method, 10 one- 
ohm, or 10 one-tenth ohm coils may be 
placed in parallel to give accurate resistances 
of 0.1 and of 0.01 ohm good carrying capa- 
city. Several derived circuits may be made 
in the one resistance box. 

By means of the contact bar, large ratios 
between two resistances of great importance 
in the construction of high resistances may 
be accurately obtained. To do this the 
method described by F. Kohlrausch + is em- 


Fie. 2.—Patw’s Resistance Box. 


ployed ; for example, one set of 10 coils be- 
ing put in parallel so as to nearly equal the 
other set of 10 coils in series. The small 
difference (error) between the two is ascer- 
tained by Foster’s method. Then each of 
nine of the higher resistances being checked 
against the first of its series, all the data for 
finding the exact proportion between the 
first coil of the one set and the other set of 
10 in parallel are ascertained. 

The set of coils may be used as a potenti- 
ometer by connecting the battery to its ter- 
minals and using a pair of traveling plugs, 
between which any resistance from 0 to 10,- 
000 ohms may be included. 

The reflecting galvanometer, illustrated 
in Fig. 8, has coils enclosed in ebonite boxes 
turned out to fit them. They are wound in 
accordance to Sir W. Thomson’s law for the 
greatest magnetic effect at the center, each 
being provided with terminals, they can be 
joined up as desired, and a pair of high or 
of low resistance coils may be used in the 
same instrument. When used as an astatic 
galvanometer, one of the needles is placed 
at the back of the mirror which moves in the 
thick metal box below the coils, and the 
plug which carries the window in front may 
then be pushed in to aid in damping the 
vibrations of the needle by air friction. The 
needle may be easily removed, the suspend- 
ing fibre passing through a slot in the case. 
It can be replaced by a ballistic needle, in 
which case the mirror carries no magnets, 
and the air damping can be minimized by 
sliding out the plug. This part of the in- 
strument is mounted on an ebonite pillar to 
give good earth insulation, and the directing 
magnets are placed at the base, so that they 
may be adjusted without setting the instru- 
ment in vibration. . 





* As i. by Mayer, Amer. Jour. Science, xli., 
p., 54, 1891. 
+ Annalen der Physik und Chemie, xxvi., 1887. 





The Denio Auxiliary Fire Alarm 
System. 


A new auxiliary fire alarm system bas 
been invented by Mr. William L. Denio, of 
Rochester, N. Y. The basis of the system 
is a central station, to which the sub-stations 
are connected by metallic circuits. The 
method of working is briefly as follows : 

In case a manufacturing or other building 
is to be connected into a circuit, a box will 
be placed in the oftice or at any convenient 
point on the outside of the building. From 
this box a wire is carried through the build- 
ing to such points as may be desired. On 
this supplementary line, at various points, 
manual alarm boxes are placed. These 
boxes are provided with a chain extending 
below the box. This chain is enclesed in a 
glass tube. To send in an alarm from one 
of the manual boxes on this auxiliary line, 
all that is necessary is to tap the glass and 
break it and pull the chain. Pulling the 
auxiliary box trips the box on the main cir- 
cuit and sends inanalarm to the central 
station, to the chief's headquarters, and to 
such fire houses as may have been connected 
with that particular circuit. At the same 
time the particular building or station is in- 
dicated ona tape in the chief’s headquar- 
ters, the fire house and the central station. 
The officials interested can, therefore, proceed 
directly to the desired point without delay. 
As soon as the alarm has been turned on the 
whole force of the battery at the central sta- 
tion is utilized in sounding the gong at the 
building from which the alarm emanates. 
Twenty seconds after the alarm is first 
turned in the service box has resumed its 
normal condition with the auxiliary line in 
the building cut-out and the circuit is ready 
for another alarm from any other point. 

In addition to the manual alarm boxes, 
sensitive thermostats are placed at different 
points along the auxiliary line in the build- 
ing. In case one of these thermostats is 
fused, the construction is such that after the 
service box has been tripped, the thermostat 
closes the circuit on the auxiliary line imme- 
diately. In other words, an alarm can only 
be sent in from the building by pulling one 
of the manual alarm boxes or by one of the 
thermostats being fused. At the same time 
the construction of the service box is such 
that, in case the auxiliary wire in the build- 
ing iscut or broken, while no alarm (not 


¥ even the single stroke which is provocative 


of so much trouble) will be turned into the 
fire houses, or be sounded on the building 
gong, a modified alarm will instantly reach 
the central station, giving notice that there 
is trouble on the auxiliary line of a certain 
service box, and a lineman will be at once 
sent to rectify it. 

The patents for the United States, Canada, 
France and Great Britain have been pur- 
chased and a company with abundant cap- 
ital has been organized in Rochester. 

The officers of the company are: President, 
Charles H. Blakesley; vice-president, George 
H. Benton; secretary and treasurer, C. C. 
Hicks. 

ae 


Brilliant Experiments. 


There were some rather brilliant experi- 
ments performed at the Royal Society con- 
versazione last week. Dr. J. T. Bottomley, 
in the first room, exhibited discharges @ la 
Tesla in simple yacuum tubes without any 
electrodes. Prof. Oliver Lodge had a won- 
derful model of the rod and cone structure 
of the retina made of copper cylinders. 
From these, when a Hertz oscillator was 
approached, sparks could be drawn at differ- 
ent lengths according to their diameters, in 
imitation of the theoretical action of the 
nerves. Professor Crookes played with a 
vibratory current of 100,000 volts pressure 
and a million alternations per second, and 
offered his audience shocks from the appa- 
ratus free. The phosphorescent effects 
which he produced in air and on precious 
stones were extremely beautiful. Messrs. 
Pyke & Harris also had a remarkable exhibit 
of their new dynamo, which has no moving 
coils and no moving magnets, and is different 
from any other dynamo ever made.— London 
Lightning. 
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Electricity in Therapeutics. 

In September, 1891, an electro therapeutic 
congress was held at Frankfort, Germany, 
and anotherin Philadelphia, Pa. The pro- 
ceedings of both these congresses have been 
published and have received considerable 
attention. The methods and aims of the 
two meetings were, however, in singular 
and instructive contrast. While the Phila- 
adelphia congress devoted itself to the pub 
lication of new methods, new instruments, 
successful results and, in general, to the 
exploiting of electro-therapeutics, the Frank- 
fort congress took directly the opposite 
course. The single aim in all the discus- 
sions was to find out if electricity did any 
good whatever; if so, in what classes of 
cases and by what methods. Throughout 
the meeting there was a thoroughly critical 
and scientific spirit, which we trust our 
American electro therapeutists will in future 
endeavor to emulate. A _ perusal of the 
transactions of the Frankfort congress, and 
of some German articles published about 
the same time on the same subject, says the 
New York Medical Record, leads one to the 
conclusion that electricity comes out fairly 
well as a therapeutic agent, and that it will 
hold a good place in the armamentarium of 
the physician. The ‘‘happy therapeutist ” 
who has somewhere imbibed the opinion 
that ‘‘ electricity is life,” with all the jocund 
and deep-seated powers which that implies, 
will feel, perhaps, disappointed over the 
actual curative effects which have been found 
to be possessed by the electrical current. 
But there is enough in it to help him and 
his patients a great deal, after all. In par- 
alysis, due to injuries or disease of the 
peripheral nerves, electricity, while not a 
specific, does good in promoting and hasten- 
ing cure, or in starting into activity again a 
stagnant reparative process. In organic dis- 
eases of the spinal cord, electricity seems to 
have no direct effect upon degenerate or in- 
flammatory processes. Yet there are occa- 
sional exceptions, and in most cases some 
indirect benefit results from the stimulation 
of muscles and peripheral nerves, or by 
modifying the central circulation. In or- 
ganic diseases of the brain it has never been 
thought by serious persons that the elec- 


trical current could directly modify inflam- 
mation or softening. But the mechanical 





Fie. 8.—Pavt’s RerLectina GALVA- 
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and psychic effects are often profoundly 
useful. Wernicke’s theory that stimulation 
of the paralyzed muscles tends to develop 
new sensory-motor areas, and furnish new 
centers in place of those injured, is plausible 
and has some clinical support. There is a 
general agreement that electricity has a 
curative effect on many forms of neuralgia, 
and a sedative and helpful effect on many 
kinds of spasmodic troubles. Electricity, 
however, has been supplanted by the anal- 
gesics in the treatment of acute attacks. 
Great confidence is expressed by the French 
school in the use of faradism in Basedow’s 
disease; and all agree that in neurasthenic 
and hysterical conditions electricity is of 
value. Whether its action is ‘‘ suggestive,” 
or mechanical, or biological, does not much 
matter, except as a question of pure science, 
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It is estimated that about 30,000 horses 
were ousted from street car service last year 
by electricity. 

The prognostications of the weather 
prophets would seem to indicate that elec- 
tric fans will be in good demand this Summer. 





One of our good friends has sent us a copy 
of the Richmond, Va., Times, of May 15. 
The wrapper said it was a ‘‘marked copy.” 
The only mark we can discover is a large 
half column hole on page 10. It is a very 
nice hole, and we have planted it in our little 
garden on the hill-side. By Fall we expect 
to have a large crop of first-class holes. We 
will send a bunch of these holes to our 
friend if he will disclose his identity. Thanks 
for the hole, anyway. 





The fact that the State of Connecticut has 
been without a legislature for about a year 
has militated seriously against electrical de- 
velopment in the Nutmeg State. Capitalists 
who have purchased horse railways with 
the idea of changing them over to trolley 
roads, have been handicapped by their in- 
ability to secure a charter and issue bonds. 
This is but one of the many deleterious 
results following the political muddle in 
Connecticut, and it is sincerely to be re- 
gretted that the case stands as it does. 
When matters-are straightened out we may 
look for a big boom in electrical develop- 
ment in that vicinity. 


The electrical interest that is not repre- 
sented at the World’s Fair will not be in it 
hereafter. Now is the time to get ready. 





Julius Chambers, the brilliant and experi- 
enced journalist, is engaged in writing a 
series of articles on journalism in his paper, 
Once a Week. To the reporter is de- 
servedly given the place of honor. 





We thought electricity would get into 
politics yet. The New York Mail and Ex- 
announces that ‘‘Electric Light 
McDonald” is arrayed with the anti-Harri- 
sonites in Indiana, and is evidently hitting 
some telling blows. Those are the kind of 
blows this particular electric light man is in 
the habit of hitting. 


press 





It is very encouraging to note that the 
New York Electric Club is practically free 
from debt and has emerged into the sunshine 
of prosperity. All credit is due to the hard- 
working members of the board of manage- 
ment, who devoted their valuable time to 
the Club in its hour of need. The members 
are to be congratulated upon their prompt 
support of the plans laid down for the 
salvation of the Club. Now let all get 
together and give the Electric Club sucha 
push that it will reach a position of influence 
and power from which it cannot be dis- 
lodged. 





The need for telegraphic and telephonic 
inter-communication between lighthouses, 
lightships, life-saving stations and the coast 
isso apparent as to require no argument. 
The government should take the matter up 
at once and provide a complete and service- 
able system of communication. The gov- 
ernment has made good progress in the 
adoption of electricity at navy yards, army 
posts and on war-ships, but the case of 
coast connections, where the interests of 
humanity would be subserved and protection 
in time of war afforded, seems to have been 
sadly neglected. 





THOUGHT AS ETHER WAVES. 


The bold speculations printed on another 
page on thought transference by ether waves 
are interesting in spite of their extravagance. 
The process carried out by ‘nature in exer- 
cising the marvelous functions of the brain 
may not always remain a secret buried be- 
hind a wall as impenetrable as the origin 
and function of life itself. It would seem, 
however, that there is room enough for 
exploration in the actions of the brain with 
relation to its own individual environment 
without plunging into a field so full of 
charlatanry where the data are usually open 
to suspicion as telepathy. The ether hy- 
pothesis made to do a new service is clever 
und ingenious, as indeed are the orthodox 
notions of the actions of this hypothetical 
medium in transferring heat, light and 
electricity. At the same time there is offered 
an opportunity for a more rational working 
hypothesis of the functions of the brain 
from a chemical rather than physical 
standpoint. The performance by the brain 
of its wonderful function, thought, not 
only involves an expenditure of energy, 
but there is also a consumption of food 
as fuel to deliver the energy—a_ de- 
composition and reconstruction of the brain 
itself seems to be part of the process, 
Chemical dissociation and re-aggroupment 
of the atoms is a more tangible subject of 
examination than an exploration of ether 
waves, and has a solid substratum of fact to 
endorse its acceptance. True, the chemical 
reactions themselves may be simply forms 
of motion. Lf it were possible to construct 
a microscope which would make sensible the 
individual atoms, it might be found that dif- 
ferences in chemical structure are merely 
differences of physical arrangement, and that 
the atoms are grouped according to the char- 
acter of material into different systems in 
constant relative motion, and held in their 
orbits by a law which controls the stellar 
universe. This also is a bold hypothesis and 
smacks of alchemistic transmutation, but it 
offers a simple line of investigation when the 
microscope shall have been brought to its 
highest stage of perfection. From any 
standpoint, investigation or even speculation, 
promises to be more profitable in a subjective 
rather than in an objective line. Thought 
projection, theosophy, mind reading and 
other forms of objective thought influence, 
can await their turn for investigation, both 
as to their reality and their origin, until it is 
found out how we are conscious of our own 
thoughts. 


June 4, 1899 


HONORING SIR WILLIAM 
THOMSON. 

Lord Kelvin modestly disclaims the neces. 
sity of the new term “Kelvin,” introduceg 
by the London Board of Trade to define g 
kilowatt hour, suggesting that “supply 
unit” would be much more convenient than 
‘Board of Trade Unit” heretofore used, 
and would appeal more strongly to house. 
holders than a non-descriptive name. This 
is entirely in concurrence with this learned 
gentleman’s modesty; but, at the same time, 
it is no reason why the term should not be 
adopted. It has the merit of being short, 
and is a recognition of the invaluable sery. 
ices to the art of the eminent electrician 
whose name it will perpetuate. There ig 
just as much reason for its adoption xs for 
the numerous other terms in which the names 
of eminent scientists have been interwovep 
with the nomenclature of the art. We have 
the ohm, joule, farad, volt, ampere, henry, 
etc., etc. It is no more difficult for the 
initiated to recognize the units under these 
names than under others. It is a pretty cus. 
tom, this, of recognizing a man’s merit by 
stamping his name in bold and incclible 
type on the art he helped to make, xnd it 
deserves to be maintained. By all me:ns let 
us have the Kelvin. 





PERSONAL, 

Mayor Boody, of Brooklyn, has appointed 
Frederick R. Lee and Prof. W. Plympton, 
Subway Commissioners for the teri ex. 
piring on November 1, 1896, at a salary of 
$3,000. 

Mr. T. W. Warfield, the new district 
manager for the Detroit Electrical W orks, 
called at the Review office last week. Mr. 
Warfield’s offices are in the Tele; hone 
building, 18 Cortlandt street, New York. 

Mr. F. R. Chinnock, for five years New 
York State agent for the Edison General 
Electric Company, has severed his counec- 
tion with that company and is now estab- 
lished in offices at 18 Cortlandt street, \. Y., 
as the Eastern agent of the Ball Engine Com- 
pany, of Erie, Pa. Mr. Chinnock is «n en- 
terprising agent and a good salesman. The 
Ball company is to be congratulated. 

A cablegram from London states that the 
Albert Medal of the Society of Arts has been 
awarded to Thomas A. Edison for bis 
services in electric lighting, the telegraph 
and the telephone. Among former holders 
of the medal were Faraday, Liebig, De 
Lesseps, Bessemer and Helmholtz. The 
medal is named for Prince Albert, who 
died in 1861, and who was at one time presi- 
dent of the Society of Arts. It is awarded 
for important inventions and discoveries. 

Mr. Samuel Insull, who was recently 
elected second vice-president of the General 
Electric Company, has presented his resig- 
nation, to take effect July 1, and will ac- 
cept the presidency of the Chicago dison 
Electric Illuminating Company. Mr. Insull 
has been connected with Mr. Edison and the 
Edison interests for mapy years. Ile has 
just entered upon his second term as presi- 
dent of the New York Electric Club. Mr. 
Insull’s removal to Chicago will be a distinct 
loss to the electrical fraternity in this 
vicinity. 

Mr. M. J. Sullivan has acquired by pur 
chase the Street Railway Gazette, of Chicago, 
and will hereafter be its editor and proprie 
tor. It will be made a weekly journal, and 
will be the exponent of some novel ideas. 
Mr, Sullivan has had experience as a news- 
paper man and is capable of making « read- 
able paper. His associates will be Charles 
Desmond, author of ‘‘Electricity for Engi- 
neers,” and W. S. Bayler, a well known 
cable expert and writer of Chicago. The 
Review hopes that the new venture will 
succeed. 

Mr. Gilbert M. Smith, for nearly a dozen 
years connected with the Ansonia Brass and 
Copper Company, and for the past four 
years manager of their Chicago branch, has 
established himself in the new Unity build 
ing, 79 Dearborn street, Chicago, as mabv- 
facturers’ agent. Mr. Smith will handle 


brass and copper, bare and insulated re 
wire, hardware specialties, etc., and pos 
sessing a wide acquaintance, much energy 
and knowledge of the business, will ul 
doubtedly build up a fine business in his 
chosen field. The Exectricat Review 
extends its best wishes to Mr. Smith. 
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June ‘4, 1892 


CORRESPONDENCE. 


OUR LONDON LETTER. 


The Queen’s Knitting at the World’s Fair. 
Notwithstanding the increased Govern- 
ent grant to the Royal Commission, en- 
ling them to throw open the British Sec- 

1 free of cost to all exhibitors, and en- 
couragement given, on the other side, by the 

_merican people, in the remission of duties, 

e lowering of freight rates and diminishing 

costs of carriage, it does not appear that 

.ny of our manufacturers or merchants 

|| carry their goods to Chicago. Obvi- 

sly they see that, even with these facili- 

; afforded them, they could attain no ade- 

ite advantage. The object of exhibiting 

, foreign country is presumably to obtain 

ign trade, but this we could hardly hope 
achieve in the present instance. The 
erican can find all that he needs at home. 

r Queen, however, with her family, if 

{ with her subjects, wishes to enter an ap- 

rance at the World’s Fair; and promises 

end specimens of her own knitting and 
ining, with some pictures which she 
ted when a girl. Princess Christian, 
neess Louise and Princess Beatrice will 

» send specimens of their embroidery and 

dlework. 

The International Horticultural Exhibition 
opened at Earl’s Court by the Duke 
Duchess of Connaugbt. As the title 

plies, it is intended to represent horticul- 
in all its branches, collecting in one 

nd display, not only the representative 
es of different countries, as they exist 
lay, but also reproductions of English and 
eign gardens of former periods. In 
ition to this Col. Cody (*‘ Buffalo Bill”) 
irns to London, bringing his troops ot 
| [ndians, to show, as on his former visit, 
delighted thousands, and oo the very 
ie ground, his ** Wild Sports of the West.” 
ong the numorous attractions thus of- 
d, perhaps not the least will be the 
tric light, which is laid on profusely 

r the whole area. The contracting 

ineer, Mr. A. H. Wood, of 39 Victoria 

et, has fitted up, in the buildings and 
yunds of the exhibition, 210 10-ampere 
ies lamps, and in the Wild West arena, 
en 40-ampere parallel projectors. The 
tral fountain alone will, at night, be an 
ct of singular beauty, its numerous 

variously colored Jamps being con- 
led by an automatic switching arrange- 
it actuated by a water wheel. 

he City of London Etectric Lighting Com- 

iy has now laid its mains through the 

icipal streets of the city, representing 

000 yards of street work, mostly executed 

hin the last three months. It is expected 

re will be by October next generating 
nt sufficient to supply 30,000 incandes- 

t lamps as well as several hundred high 

\le-power glow lamps for street lighting. 
sured on the surface, the progress of the 
ipany is about one mile a week; but tak- 
into account the numerous and peculiar 
culties of the work, and that in some 
els as many as 10 different tubes are 

i, it would be more fairly stated at 20 

les of tube per week, which is, doubtless, 

y satisfactory. ‘The support which the 

ipany is receiving from the various ware- 
ses, shops and offices that crowd the 

1 of supply, is highly gratifying. At 

sent the company cannot connect the 

mises of would-be consumers to the 
ins with sufficient rapidity to meet the 
mand, and demand is also made from 
se streets in which mains have not yet 

n laid. The number of lamps at present 

)plied by the company is over 5,800, and 

zrowing increase represents about 1,000 

r week, JOSEPH FFRENCH. 

sondon, May 28. 


OUR CHICAGO LETTER. 


The Rockford Electric Manufacturing 
ympany, Rockford, Ill., has secured con- 

t for total equipment and construction 
i'¢ miles of electric road at Independence, 

{his company will also install a light- 

ng plant in the Iowa State Insane Asylum, 

ated at Independence. 

The E. P. Allis Company, of Milwaukee, 

is., intend to make a large display at the 
World’s Fair. The company will have sev- 

il small engines, also a 4,000 horse-power 
quadruple expansion type engine, which 
will form a part of their exhibit and will 
also furnish power at the Fair. 
_ R. J. Randolph has sold his right, title and 
interest in the Randolph Daisy fan motor to 
Chas, A. Lieb, 27 Vandewater street, New 
York. The agents established by Mr. Ran- 
dolph will still continue to receive goods 
from him as before. The business of the 
Duplex Electric Company, for which Mr. 
Randolph is Western agent, is growing so 
rapidly that he finds that it requires all his 
attention to look after their interests. Mr. 
Lieb is prepared to furnish the Randolph 
fan motor in any quantities desired. 

The Kester Arc Lamp Manufacturing Com- 
pany has recently been organized in Chicago, 
with offices and factory at 173 South Canal 
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street, for the purpose of manufacturing an 
arc lamp for both direct incandescent and 
alternating circuits. The company bas 
secured the patents issued to J. I. Kester, 
well-known through his former connection 
with the Kester Electric Company, of Terre 
Haute, Ind. The officers of the company 
are as follows: President and general 
manager, J. F. Kester; treasurer, 8. L. 
Jacques ; secretary, C. J. Langhren. 

The Headquarters of the Railway Equip- 
ment Company, 11 Adams street, Chicago, 
are looking natural with Mr. Mason in charge. 
‘he company has added largely to the estab- 
lished business of the Electric Merchandise 
Company, and all departments are rushed to 
the utmost in filling the large orders now on 
hand. Owing to the fact of the standard 
appliances of this company having such an 
established reputation, a very Jarge number 
of late contracts for equipment have been 
made with the understanding that such ap- 
pliances will be used. The company reports 
a largely increased business over the last 
season, but having added to its manufactur- 
ing facilities it is able to guarantee immediate 
shipments. 

The Westinghouse Electric and Manufact- 
uring Company has been awarded the in- 
candescent electric lighting contract for the 
World’s Fair because they had by $91,000 
the lowest bid. Chairman Stone presided 
at the meeting of the committee, aud there 
were present, besides Messrs. Beggs and 
Griftin, of the Edison Company, Directors 
Gage, Baker, Clowry, Schwav, Ketcham 
and Lawrence. Chief-of-Construction Burn- 
ham was alsoin the room. The afternoon 
was passed in a discussion and but one 
bailot was taken. That was along in the 
twilight and unanimously awarded the con- 
tract to Westinghouse. The discussion was 
principally upon the legal questions involved 
concerning the patents. he Edison se- 
cured an injunciion against the Westing- 
house Company last July, in one of the 
lower courts of New York, restraining the 
use of one of the patents, but the case was 
appealed and is still pending. President 
Westinghouse was called before the com- 
mittee after six o’clock Monday night, and 
a short time later the contract was awarded 
tohim. The bid of his company was $81,- 
000 lower than the present bid of the Gen- 
eral Electric Company and $150,000 lower 
than the previous bid. The Westinghouse 
Compauy had put up $50,000 in cash with 
the World’s Fair people, together with a 
$500,000 bond that it could and would bid 
lower than the other company, and it did so. 
The present bid offers to do all the incan- 
descent electric lighting for $399,000, on an 
all-alternating current system. For inside 
wiring not placed in position a deduction 
of $2 a lamp will be made, and for all addi- 
tional wiring in any of the main buildings, 
$3.50 a lamp wil! be charged. The same 
rate wi.l apply on the State and foreign 
buildings. The company also offers to 
supply additional capacity of generators, 
mains and distributing appliances up to 
service ends at $1.75 per lamp capacity. 
In awarding this contract the committee 
demand a $1,000,000 bond as an evidence 
that the Westinghouse Company would ful- 
fill its contract, and gave it until June 10 to 
accept the terms. M. J. B. 

Chicago, May 28. 





OUR TORONTO LETTER. 


The Ball Electric Company, it is rumored, 
will be sold very soon to the Toronto Con- 
struction Company. 

There Is Another line in contemplation, 
the West Toronto and Davenport road, and 
still another in the East end. 

There Are Several Other Schemes for elec- 
tric railroads in the vicinity of Toronto, 
one being in the course of construction, the 
Toronto and Mimico. 

The Toronto Electrical Works, manufact- 
urers of electrical apparatusand contractors, 
report business very good indeed, with the 
prospect of plenty of future business. 

On the Whole, electrical matters in Toronto 
are progressing. Montreal is in the mean- 
time discussing an electric road and the 
prospects are that something will be done 
during the Summer. ‘The street car service 
there is probably the worst in Canada for 
the number of passengers it carries. 

The Mayor with his colleagues have been 
doing all they could of late to foist the 
underground or storage battery system 
on the Toronto Street Railway, and 
made up a committee to visit Chicago 
to investigate the underground system 
in operation there under the Love patent. 
The committee reported they were able 
to go ’round and ’round a circle in one 
direction without any difficulty. Crossings 
and turnouts were not devised, and it is not 
probable that in the near future they will be 
provided for. The committee on returning 
reported unanimously in favor of the trolley 
system. Thereport of these two committees 
settled the matter as above cutlined. We 
are now looking forward to an era of rapid 
transit and prosperity for the city. 

During the Last Few Weeks succeeding the 
union of the Edison and Thomson-Houston 
Companies in the States, electric matters have 


been in an unsettled condition here. It now 
transpires that the Edison Company in Can- 
ada are organized as a separate company and 
doing business independent of the Thomson- 
Houston or Edison companies in the States. 
The Thomson-Houston and International 
Company have appointed an agency here. 
The Toronto Construction Company, who 
are advertising very thoroughly their claim 
to patents issued by that company, and dis- 
claiming the ownership by the Royal Com- 
pany of any patents issued since 1885. The 
Royal Company, of Montreal, who pur- 
chased the Thomson-Houston patents to 
1885 are advertising their claim as well, 
trying to prove the International Company’s 
statement incorrect. The prospect for 
lively business competition in consequence 
is very good. 

You Doubtless Will be Glad to know that the 
wrangle that has been going on in Toronto 
for some months back, as to the question of 
leave to apply electric power to the railroad 
system here, has at last been settled. The 
Council on Monday evening gave consent 
without condition to allow the Toronto 
Street Railway Company, to erect a single 
wire trolley system. There have been two 
deputations sent to the States, the one in the 
interest of the storage battery system and 
one in the interest of the Love underground 
system of Chicago. It was laugbable in 
the first instance to see how quickly those 
who started out in favor of the storage bat- 
tery system changed their opinion in favor 
of the trolley system. After having arrived 
at Detroit touey made a trip on the storage 
battery line there. It happened, however, 
that the storage battery that day was not in 
very good working order, the delegates hav- 
ing been stranded some four miles from 
home when the storage battery failed. They 
hired a cab in which to return totown. At 
Washington the only storage system of any 
importance was seen. The management, 
however, were not prepared to give any fig- 
ures as to the cost of operation. After 
visiting other cities the committee came back 
and reported unanimously in favor of the 
trolley system. ** CANADIEN.” 

Toronto, May 17. 





Dr. Jacques’ Experiment Showing 
What Electricity Is. 
To THE Epitor oF ELEcTRICAL REVIEW: 

In his address delivered before the Ameri- 
can Academy of Arts and Sciences at its re- 
cent social meeting at the residence of Hon. 
Martin Brimmer, in Boston, Dr. Jacques 
brought forward a crucial experiment that 
would seem to go a long way toward show- 
ing that the electric fluid is identical with the 
ether that fills allspace. The experiment, 
at least, demonstrates that a current of ether 
possesses, both qualitatively and quantita- 
tively, the same properties as a current of 
electricity. 

Although the address has been reprinted 
in many of the electrical journals, we may 
say, briefly, that the experiment consists in 
measuring, with a peculiarly novel and sen- 
sitive galvanometer, the electrical effect of 
the current of ether produced by the rapid 
motion of the galvanometer through space 
as it is carried along by the earth in its 
journey around the sun, combined with its 
well known movement toward Hercules. 

At the close of Dr. Jacques’ address before 
this learned body of scientists, the discussion 
took but one path, that of commendation of 
the beauty and completeness of the experi- 
ment. 

In an editorial article, printed in the Hlec- 
trical Engineer of May 18, 1892, the opinion 
is expressed that Dr. Jacques’ experiment 
does not prove that the electric current is a 
bodily forward movement of the ether, but 
does show what had previously been shown 
by Professor Rowland, that a moving elec- 
trified body is equivalent to an electric cur- 
rent. 

It is to be regretted that the writer of this 
editorial had not the good fortune to be 
present and listen to the remarks following 
Dr. Jacques’ address, where the relations 
between Dr. Jacques’ experiment and Prof. 
Rowland’s experiment were fully discussed. 
It did not occur to this body, comprised of 
our leading mathematical electricians, that 
Dr. Jacques was merely proving in another 
way what Prof. Rowland had _ already 
proved, but, on the contrary, it was the 
universally expressed opinion that Dr. 
Jacques had taken a marked step in advance 
of our present electrical knowledge. 

Nor did it occur to the late Prof. Clerk 
Maxwell that the movement of a pair of op- 
positely electrified plates relative to the 
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ether would prove the same thing that 
would be proved by rotating an electrically 
charged body about a magnetic needle ; for 
that great mathematical electrician antici- 
pates both the experiment of Dr. Jacques 
and that of Prof. Rowland (‘Electricity and 
Magneti:m,” sections 771 and 772), though 
there is this marked difference,that, while he 
describes theexperiment that Prof. Rowland 
afterwards made almost in detail, he says of 
Dr. Jacques’ experiment: ‘‘ Since this vel- 
ocity is about 288,000 kilometers per second, 
it is impossible to make the experiment above 
described.” It remained for Dr. Jacques to 
conceive of utilizing and to utilize the enor- 
mous velocity of the earth in its journey 
through space to move his charged plates 
relative to the ether. 
Victor M. BertHnorp. 
Boston, May 23, 1892. 





New York Electric Club. 
OUT OF ITS DIFFICULTIES—AN ENTERTAIN- 
MENT AT THE COSEY CLUB HOUSE. 

Owing to the efforts of the new Board of 
Managers of the Electric Club, the floating 
debt of the Club has been nearly wiped out, 
a large number of new members have been 
secured and the Club starts the year in win- 
ning form. Twenty-two applicants were 
admitted to membership at the last meeting 
of the Board of Managers. The Club owes 
a little over $2,000, as against $8,600 a 
month ago. The Board of Managers expect 
to have the Club entirely free from debt by 
Fall, and also hope to make a favorable 
showing on the bond account. As soon as 
the debt is wiped out it is expected to have 
a grill room at the Club house that will com- 
pare with any other in New York. The 
management of the Club is progressive, and 
those of the electrical fraternity in this and 
other vicinities, who are not members, would 
do well to join the Club. 

On Friday night last a very enjoyable en 
tertainment took place at the Club house. 
The following musical programme was 
rendered : 


Piano Solo, ** Fantasie,” 


Mr. Emile Levy. 
Musical Melange, 
The Brothers Perry 


a, * Forget me not,”’ Rhineberger. 
b, “* Awake my Love.” Gericke 
The Mendelssohn Glee Club Quartette, 
Messrs. Prime, Marson, Irving and Hall. 

Bass Solo, “Oh! Promise me,” RB. De Koven 

Mr. Percy Heywood Hall. 


Duet, “I Feel Her Angel Spirit,” 
Graben-Hoffmann 
Mr. William Albert Prime and Mr. Alec Irving. 
a, ** Morning Dew,”’ 
b, “Sweet Awakening,” 
E. Meyer-Helmund. 
Mr. Thomas M. Marson. 
Musical Specialties, 
The Brothers Perry. 
“The Postilion,”’ 
Mr. Alec Irving. 


Quartette, a, ‘* When Evening’s Twilight.” 
J. L. Hatton 
b, ** On to the Dance,” Wm. Vogel. 
The Mendelssohn Glee Club Quartette. 


Tenor Solo, ** Anchored,” M. Watson 
Mr. William Albert Prime. 


Musical Finale, 
The Brothers Perry. 


During an intermission, President Insull 
stated to the members of the Club that the 
treasurer would make a report which he 
knew they would be glad to hear. Mr. 
Phelps then said that over $5,000 of the 
debts of the Club had been paid and that by 
Autumn the Board of Managers expected to 
have the Club free from debt. Those who 
had not responded with contributions were 
reminded that subscriptions were still ac- 
ceptable. 

The entertainment committee has provided 
what promises to be a very interesting 
lecture for Thursday evening of this week. 
Dr. Wellington Adams will deliver an ad- 
dress entitled ‘‘From Chicago to St. Louis 
By Electric Express.” The lecturer will 
deal with the engineering and commercial 
problems involved in the proposed: high 
speed electric railway between Chicago and 
St. Louis, and the lecture will be illustrated 
by lantern slides. 

The attendance at the musical entertain- 
ment last Friday evening was very good 
and showed that volts, amperes and music, 
make a happy potpourri. Among those 
present were President Samuel Insu)], Prof. 
George Forbes, of London; Dr. Wellington 
Adams, Frank J. Sprague, Geo. M. Phelps, 
John A. Seely, Joseph Barré, R. F. Outcalt 
and George H. Guy. 


Levy-Henselt. 


Quartette, 


Tenor Solo, 


Baritone Solo, J. L. Molloy. 











.*, There is a reported movement on foot 
to organize an opposition company to the 
Bell Telephone Company in Montreal. 

«*» The temporary telegraph facilities 
for the political convention at Minneapolis 
include a battery of 4,100 cells and 100 
operating tables. 

,*, The Pike’s Peak telephone line is said 
to be eclipsed in altitude by a line that 
crosses the Andes, on the Trans Andean 
railroad, at an elevation of about 16,500 
fect above sea level. 

.*, The Lachine, Can., municipal council 
has decided to increase the tax of the Beil 
Telephone Company from $10 to $100, in 
retaliation for the company’s charge of 10 
cents per message to places outside of La- 
chine. 

»*, The new telephone building corner of 
Maiden lane and Lodge street, Albany, N. 
Y., will not be occupied until January 1. 
The new switchboard will not be completed 
until after August 1, and then it will take 
at least one month to make the connections 
inside. The laying of the cables will oc 
cupy along time, and will be begun the 
first week in June. 

«*, The Bell Telephone output for the 
month ending May 20 was as follows : 





1892. 1891. Inc. 

Gross output............ 10,724 7,346 3,378 

Returned “ 4,502 8.255 1,337 

eee 6,132 1,091 2,041 
From Dec. 20, 1891, to May 20, 1892: 

1892. 1891. Inc. 

Gross. ....+ . 41,212 29,713 11,499 

Retarmea «.... .scccscviece's 22,196 16,094 6,102 

- 19,016 13,619 5,397 


Net.... 

x*» The Rocky Mountain Bell Telephone 
Company filed its annual statement May 16. 
Its assets are given as $616,903.65, com- 
prising licenses, rights of way, construction, 
merchandise, etc., and $100,300 in stocks 
and bonds. The capital stock consists of 
$195,000 in franchises and $305,000 cash 
paid in, with a surplus of $64,904.30 on 
hand, $36,992.95 as a reserve, $2,140.29 in 
accounts payable, and $12,866.03 in profit 
and Joss. 

x*y The Times will build a telephone line 
from Aspen to Conundrum and Ashcroft 
cia the Famous ranch, which is the new 
name for Highland ranch. The contract to 
build to the ranch has already been let and 
work will begin immediately. Mining and 
other news will be collected over the line 
for daily publication. © The rates of toll for 
others will be ten cents a ‘‘talk.”” For en- 
terprise the Times is strictly in it and ever 
was.—Aspen, Colo., Times. 

x", The New England Telephone and Tel- 
egraph Company iscontemplating running a 
long distance telephone wire from Burlington 
to Bellows Falls, Vt., connecting with the 
Long Distance Telephone Company. It 
will be built by links. Vergennes will 
probably be connected with Burlington in 
the near future. Thena line will be ex- 
tended to Middlebury, and so on until Bel- 
lows Falis is reached. This will give Bur- 
lington telephone communication with all the 
large cities within a radius of 1,000 miles. 


y*, Superintendent Morris W. Mead, of 
the Pittsburgh Bureau of Electricity, made 
his annual report last week. It shows that 
the bureau has made an excellent record. 
There were 581 regular and 200 still alarms 
sent out without a single failure to record a 
proper reception and distribution. <A be- 
ginning has been madeon underground wire 
work, which is being done in conjunction 
with the telephone company. An ordinance 
has been prepared for the inspection of clec- 
tric light wires in order to secure a better 
telephone service in the police and fire bu- 
reaus, The appointment of a man to care 
for the telephones is recommended. 


‘ELECTRICAL REVIEW 


Protection of Telephone Lines Against 


Induction. 

PAPER READ AT THE MEETING OF THE 
BERLIN ELEKTROTECHNISCHER VEREIN, 
MARCH 22, 1892, BY DOLIVO 
VON DOBROWOLSKY 


With reference to the paper read by Dr 
Strecker on this subject, and which we have 
given io our preceding numbers, Mr. Dob 
rowolsky remarked that he intended to 
show how easy itis, by various small con- 
trivances, to diminish, or even to destroy 
altogether, the inductive effects of powerful 
currents upon telephone lines. The author 
further stated that he dissented altogether 
from the conclusion arrived at by the tele- 
graph engineers of the German Post Office, 
that the only possibility of avoiding dis- 
turbances in telephone lines consisted in 
selecting the locality for the powerful cur- 
rent line in such a manner as to exclude in- 
terferencé with the telephone line. 

Quite apart from the elementary self- 
protection, which consists in making the 
lines change their mutual position, with 
A By 
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Ende Erde 
Fig, 1.—NrAL’s METHOD OF PREVENTING 


INDUCTION. 


simultaneous employment of a metallic re- 
turn, induction can often be rendered in- 
nocuous by small and cheap contrivances. 
Amongst these may be mentioned a method 
proposed by F. Neal, in 1884, which, though 
referring to disturbances of the telephone 
lines by telegraph currents, may be adopted 
to the prevention of induction by powerful 
currents. Let A B, Fig. 1, be the inducing 
line and « + the telephone line affected by 
it. By inserting a small transformer T in 
the middle of the induced line the currents 
in the second half of this line flow in an 
opposite direction to those in the first. The 
inductive effects on the part of A B are, 
therefore, of opposite direction and are 
hereby annulled. The effect of this con 
trivance is somewhat similar to the crossing 
of the outgoing and return wires, but 
with this distinction, that the most favor- 
able position of the transformer can be 
more easily ascertained by repeated trials, 
so that even in the case of the induction 
being of varying strength no disturbing 
effects manifest themselves in the two por- 
tions of the line. And, further, the effects 
of the powerful current itself can 
utilized in the following way to destroy 
induction: Let A B, Fig. 2, again be the 
inducing, a } the induced line, and a coil S 
and s be inserted in each line. These two 
coils may either lie one inside the other or 
close together and induce each other. By 
proper connection the induction in the coils 
is opposed to thatin the line. By displac- 
ing the coils perfect silence can be obtained 
in the telephone, and one regulation is 
suflicient once for all; for, if the current 
increases in A B it also increases in coil 8. 

To demonstrate this fact, Mr. Dobrowol- 
sky exhibited two telephone sets made by 
Messrs. Keiser & Schmidt. One of the 
lines connecting these sets was wound on a 
large wooden column. In the interior of 
this wooden frame was a line fastened to 
porcelain insulators and connected to. an 
accumulator and an automatic current in- 
terrupter. The induction, on account of 
the close proximity of the telephone and in- 
ducing lines, and also on account of the 
employment of directly interrupted cur- 
rents, was stronger than will ever occur in 
practice and an unbearable noise was heard 
in the telephone. On inserting the two 
coils mentioned above and regulating their 
position by means of a micrometer screw, 
the noise became less and less, and finally 
disappeared altogether, so that conversation 
could be carried on without any hindrance. 


he 


The World’s Fair Electrical Exhibit. 

The following circular letter emanates 
from the office of J. P. Barrett, chief of the 
Department of Electricity of the World’s 
Fair: 

It isthe purpose of the Exposition manage- 
ment to allow exhibitors to completely equip 
the electrical building for lighting and power. 
With a view to determine just what may be 
done in this direction the department of 
electricity chooses to place its plans before 
those who are interested in its success, and 
advise with them as nearly as may be, with 
a view to give them an opportunity to par- 
ticipate in this equipment. 

Under the rules of the Exposition it will 
be necessary to plant all operating machinery 
in what is to be known as the general power 
plant. All generators will be established at 
that point immediately adjacent to steam 
power of competent capacity. Between 
this power plant and the electrical building 
there is a subway six feet deep and six feet 
wide for the accommodation of conductors. 
Fire-proof vaults will be built at the point of 
entrance to the electrical building, in which 
to install transformers, to comply with the 
National Underwriters’ requirements. Head- 
way averaging seven feet under the flooring 
and foundation posts, at intervals of 12 feet, 
will give ample wiring facilities. 

It is the purpose to divide the building 
into equitable sections and to assign these 
sections to the various exhibiting interests. 
Those to whom assignments are made will 
be expected to install their own generators, 
furnish cables between the plant and the 
building, and do all wiring, including the 
furnishing of wire. Those who are given 
arc lighting to do will be expected to fur- 
nish carbons and attend to renewing same. 
Those undertaking to operate incandescent 
lamps will be expected to furnish all re- 
newals and attendance. In addition to these 
items of expenditure all exhibitors whose 
generators are operated from steam in the 
power station will be asked to pay pro rata 
the costs incident to the erection of the ma- 
chinery. Belting from shafting to generators 
must also be furnished by exhibitors, and 
exhibitors of alternating systems will be 
asked to contribute to the expense of con 
structing the transformer vault. 

The building will be equipped for 500 
horse-power for the operation of motors, 500 
horse-power for arc lights, 500 horse- power 
for incandescents and a reserve of 500 horse- 
power for extra incandescents, applications 
for most of which are already in. 

In order that the plant for this building 
may not be a source of expense to the Ex- 
position mavagement, a charge will be made 
for any special arc lighting desired by 
exhibitors who do not participate in the 
equipment and electrical supply of the 
building, also against the same class of 
exhibitors who desire power for motors or 
who require incandescent lamps. These 
charges do not concern any who contribute 
to the expenses cited above. 

A & ) 











vide Ende 
Fic, 2.—FuRTHER DEMONSTRATION OF 


NEAL’s Mernop. 


In order that the above proposed system 
may be reduced to a definable quantity, I 
beg leave to submit the inclosed blank which 
please fill out completely and return to me 
at once. 


EXHIBITORS IN THE ELECTRICAL DE- 
PARTMENT OF THE WORLD’S COLUMBIAN 
EXPOSITION : 


TO 


Do you desire to participate in the elec- 
trical equipment of the electrical building 
on terms in accord with the accompanying 
circular ? 

Is your exhibit designed to include gener- 
ators operated under load ? 

If so, how many, what capacity, what 
minimum steam power required, nature of 
current and character of work intended to 
be done ? (Motor, incandescent or arc light- 
ing.) 

What floor space will generators and ad- 
juncts occupy ? (Send scale drawing and 
confine as much as possible.) 

How many arc lamps will you exhibit ? 

How many incandescent lamps will you 
exhibit ? 

How many motors will you operate, of 
what sizes, and how much power for 
motors ? 

Do you desire to equip your own space 
for arc lighting ; for incandescent lighting ; 
for motor power ? 

Do you desire to equip additional space in 
the general scheme, and if so, how much 
and for what purposes ? 
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Those exhibitors of special electrical ap- 
paratus which may enter into the equipment 
of the building, lamps, carbons, ornamental 
or other posts, brackets, wire, etc., and who 
desire to exhibit same in operation, wil] 
state kind and quantity of apparatus, and 
specify as to its use. The department will 
endeavor to place such apparatus in service, 
and exhibitors will realize full credit con- 
spicuously announced. 

Exhibitors will, of course, remove all their 
apparatus at the close of the Exposition. 

Those exhibitors who do not contemplate 
participation in this lighting and power 
scheme, but who will require electric cur. 
rent for motors, or who will require are 
lights as a part of their exhibit, in additis 
to the general illumination, or who will ; 
quire incandescent lamps, will please state 
as directly and explicitly as possible the 
tails of their requirement. 

—-- 





Eleetric Launches. 

Mr. W. 8. Sargeant, whose business js 
now converted into the Thames Electric and 
Steam Launch Company, is busy fitting out 
their electric launches for the coming seas.) 
The ‘‘ Glowworm ” is one of the best known 
of these, designed for Andrew Pears, Es 
and the ‘‘ Pilot,” an electric pinnace, is 
another boat built by Mr. Sargeant for 


same gentleman. Other electric boats at ! «| 
Pie Island and Strand-on-the-Green are ‘le 
‘* Meteor,” built for Arthur Ash, Esq., ad 
the *‘ Florentia,” for W. T. Crawshay, Es ,., 
of Caversham Park, Reading. The growing 
popularity of electric launches for priv te 
owners up the Thames is a good augury ‘or 


the future extension of this branch of ‘¢! 
trical engineering.— London Electrical E; 
meer. 


ee 
Ammonia for Electric Shock. 

An ingenious dentist has been maki 
some interesting experiments with anim 
which have been nearly killed by electric 
shocks. 

On Wednesday he was standing on | 
street and saw a sparrow in a small poo! 
water left by the street sprinkler. The |, 
soon went up and flew to a wire overh« 
The shock at once sent him to the grou 
where he lay until the dentist picked hi 
up, barely able to move his wings. ‘Tic 
gentleman breathed into the sparrow’s m« 
and let him go. As the shock was no 
very bad one, the bird was scon able to fly, 
but he again returned to a dangerous Ic 
ity, and the result was another shock mi 
worse than the first. When the bird fel! 
the ground he wes apparently lifeless, | 
the dentist took him to the ofltice and be; 
an experiment. 

He at first resorted to artificial respiration 
as before, and then injected in the bi::\’s 
flesh aromatic spirits of ammonia, dd 
poured a few drops diluted with water down 
the sparrow’s throat. He then put him i 
dry closet and gave him some clear w: 
after a few minutes. When placed in | 
closet the bird's body was nearly cold, !1 
the treatment proved so effective that in | 
than an hour he was able to fly as well 
ever and was liberated.—Daily East 
Argus. 
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An Electrolytic Experiment. 

In La Lumiere Hlectrique the followivz 
electrolytic experiment is described. It 
due to Herr Arons, and was shown by bh 
to the Berlin Physical Society. If we pla 
a hollow copper cylinder between the e!] 
trodes of a sulphate of copper voltamet:r, 
copper will be deposited on the cylin 
where the current enters it, and dissoly 
where it leaves. If the cylinder is free 
turn about a horizontal axis, it will co: 
mence to rotate as soonas the current passvs, 
owing to the surface next the anode beco' 
ing weighted. It is possible to arrang 
matters so that the specific gravity of 1!) 
cylinder is only a trifle greater than that « 
the solution, and hence the pressure of 
axis upon the supports may be indefinit ly 
reduced. The containing vessel used by 
Herr Arons was a glass box. The copper 
cylinder, which occupied nearly the entire 
width of the containing vessel, was 4.5cm. 
long and 10cm. in diameter, and the walls 
were about 1.8mm. thick. The spindle was 
formed by a glass rod Imm. in diameter, 
secured to ebonite plugs fixed into the cy |lin- 
der ; the spindle rested on ebonite supports, 
attached to the walls of the containing 
vessel. The cylinder turned slowly aud 
continuously under the influence of currents 
varying from 0.1 to 1 ampere. Expeti- 
ments showed that the speed of rotation was 
very nearly proportional to the current. 
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Recent Electrical Patents. 





ELECTRIC HEATER. 


Though electric heating is, as yet, an ex- 
isive luxury, the convenience of develop- 
r it at the most affective point, and the 
idity with which it accomplishes its work, 
important factors which are opening for 
an avenue of competition with other 
iper though less convenient sources of 
it. In the accompanying engraving we 
istrate a pot designed for heating liquids 
Willis Mitchell, of Malden, Mass. The 
raving will require but a few words of 
lanation. The vessel consists of an outer 
tallic shell C and a copper lining A, 








MiTcHELL’s ELectric HEATER. 


ind the latter of which is wound a coil 
insulating wire, the terminals being led 
he outside and adapted to be sprung into 
tact with U-shaped springs I I! which 
‘opnected with binding posts on the base. 
celain insulators surround the terminals 
ere they pass through the outer shell. 
» inner lining may be withdiawn from 
shell by loosening a nut e which engages 
»it A® and binds the two parts together. 
ALTERNATING CURRENT MOTOR. 


‘he property peculiar to a condenser, of 
ising a lead of phase in an alternating 
rent, has been utilized by Elihn Thom- 
in a patent recently issued to produce 
ilternating current motor. In the Stanley 
tor, a condenser is placed in series with 
field magnet of an ordinary shunt wound 
tor, and by reason of the property, above 
ed, prevents lag of magnetization of the 
i-magnets. In Professor Thomson’s 
tor,a number of shifting poles is pro- 
ed by the conjoint action of the alter- 
ing current in two circuits, in one of 
ich it is lagged by the self-induction of 
coils, and in the other of which the 
is overcome by condensers placed in 
ot relation to the coils. The accom- 
ying diagram illustrates one form of the 
tor, wherein C?, C*, C*, C*, show four 




















1OMSON’S ALTERNATING CURRENT Moror. 


e pieces surrounding the rotary element 

{the motor. The coils surrounding the 

les are connected in series, the two term- 

ils being carried to a pair of alternating 
rrent supply mains, M, N. In shunt 
und two opposite coils, as C*, C*, are 
iced condensers K, K1. The result of 
is organization is that the magnetization 
the poles C', C®, lags in time behind the 

agnetization of the poles, C*, C4, and a 
totary magnetic field is developed. The 
rotary element may be a simple block of 

on, or may be a body of laminated iron 
lates, surrounded by a shell of copper or 

ound with a closed circuit. 
PREVENTING CREEPING SALTS. 

A source of great annoyance in galvanic 
hatteries arises from the deposition of the 
Salts held in solution upon the sides of the 
vessel when the liquid evaporates, and the 
continual growth and creeping of these de- 
positions until the whole vessel inside and 
out is coated therewith, often creating 








grounds in the circuit and corroding the 
circuit connections. Various schemes have 
been resorted to for overcoming this 
difficulty, one of the best of which is a 
layer of paraffine or oil upon the top of 
the solutions. Ina recent patent Mr. A. 8. 
Keating, of Corry, Pa., proposes to avoid 
the difficulty by forming a cup-shaped re- 
ceptacle at the top of the cell for holding 
oil. The invention will be understood from 
an inspection of the accompanying diagram, 
wherein a peripheral groove or cup is 
formed at the top of the battery vessel in 
which a small quantity of oil is poured. 
The zincs may be provided with a similar 
arrangement either by casting the cup in- 
tegral with the zinc or forming it in a clamp 
in which the zinc may be inserted. 


FLEXIBLE ELECTRODE FOR ELECTRIC 
FORGING OR WELDING. 


In electric forging and welding where the 
articles to be treated areirregular in contour, 
it is desirable to have an electrode which will 
yield to the irregularities and conform some- 
what to the shape thereof, so as to enlarge 
or diminish at will the contact surface be- 
tween the electrode and the blank. Messrs. 
George G. Burton and E. E. Angell have 
designed the electrode illustrated in the ac- 
companyivg engraving, shown in perspec- 
tive, connected with one of the rings of an 
electric converter. It comprises a series of 
flexibly bowed contact plates, 12 mounted in 
a suitable frame of copper or other good con- 
ducting material, the plates being of copper 
or steel. Two of these flexible conductors 
constitute an electric heater or forge, the 
piece of metal to be treated passing between 
them, and the electrode being depressed by 





BURTON AND ANGELL’s FLEXIBLE 
ELECTRODE. 


the operator to produce the necessary area 
of contact. At the same time the flexibility 
of the electrode permits it to conform to ir- 
regularities in the surface of the article to be 
heated. As the contact surface of the elec- 
trodes increase by pressure, the resistances 
diminish, and the heating will be slower 
than with a light contact. Moreover, a 
difference of pressure between the top and 
bottom electrode, produced by bearing 
harder on one than on the other, causes one 
side of the material to be heated to a greater 
temperature than the other. Suppose, for 
instance, it was desired to forge a rectangular 
bar into a shape round on one side and flat 
on the other. The side to be rounded would 
be given the most heat by a munipulation of 
the electrode in contact with that side, the 
heat being thus localized where most needed. 
-_>-- 
Electric Lighting in Time of War. 


The immense advantage of the prompti- 
tude with which powerful electric lights 
can now be installed in commanding posi- 
tions was exemplified in the recent Civil 
War in Chili. An electrician was sent out 
to Chili by a French firm of electrical 
engineers in charge of an electric light and 
power plant for the Santiago Exhibition. 
Just as the exhibition was about to close the 
Civil War broke out, and one Sunday morn- 
ing the electrician received a telegram from 
the Minister of the Interior at Valparaiso 
ordering him to betake himself immediately 
to that city. On arriving the electrician was 
told to install, without delay, at Fort Boreas 
a projector which would command the Bay 
of Valparaiso. After an hour’s search in 
the arsenal a Siemens projector was un- 
earthed. A 12 horse-power threshing ma- 
chine engine was then borrowed and a 
dynamo was brought up from the exhibi- 
tion at Santiago (140 miles distant) by special 
train, together with a supply of posts and 
wires. Thirty-two hours after the oe 
of the telegram the plant was at work. It 
ran well for six months until the projector 
was blown to pieces by a shell.—Pitisburgh 
Dispatch 
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LITERARY. 


We have received the ‘‘ Journal of the 
(British) Institution of Electrical Engineers,” 
for May, 1892. 

‘*Transactions of the American Institute 
of Electrical Engineers,” for April, 1892, 
has been received. This issue contains Mr. 
H. F. Parshall’s address, ‘‘ Methods of Elec- 
trically Controlling Street Car Motors,” 
which has already appeared in the ELEc- 
TRICAL REVIEW. 

Maxim, the inventor of the Maxim gun, 
one of the greatest of American inventors, 
explains in the June Cosmopolitan how it is 
possible to build, without further discussion, 
a flying machine which will travel through 
the air atthe rate of 100 miles per hour; 
this without the aid of any gas. 

“Electric Railway Engineering,” by Ed- 
ward Trevert, 186 pages, fully illustrated, 
price $2. Sent prepaid on receipt of price 
by the ELectricaL Review, 13 Park Row, 
New York. The increase in the number of 
electric railways has led to the need for a 
popular work on electric railway engineer- 
ing. This need the author has endeavored 
to fill. 

Scribner’s Magazine for June continues 
the series on ‘‘ The Poor in Great Cities” 
(which is attracting the widest attention), 
with an article on ** Lifein New York Tene- 
ment Houses, as Seen by a City Mission- 
ary,” by the Rev. William T. Elsing, who 
for nine years has worked in the tenement 
house district in close association with all 
phases of that life. 

Some time ago Public Opinion, the eclec- 
tic journal of Washington and New York, 
offered $300 in cash prizes for the best 
three essays on the question: ‘‘ What, if 
any, changes in existing plans are necessary 
to secure an equitable distribution of the 
burden of taxation for the support of the 
national, State and municipal governments?” 
The competition has attracted much interest, 
and the committee, consisting of Hon. 
Josiah P. Quincy, of Boston, Hon. John A. 


Price, chairman National Board of Trade, 
and Mr. W. H. Page, editor of Zhe Forum, 
have just awarded the first prize to Mr. 
Walter E. Wey], of Philadelphia; the second 
to Mr. Robert Luce, editor of The Writer, 
Boston; and the third to Mr. Bolton Hall, of 
New York. The successful essays were 
published in Pudlic Opinion of April 23. 


ea “ae 
Coast Telegraph Communication. 

The recent passage by the House of Com- 
mons of the resolution providing for the 
establishment of electric communication be- 
tween the principal rock-lighthouses and 
lightships along the British coasts secures a 
great boom for shipping. Sir James Fergus- 
son has made a rough estimate that the cost 
of connecting the 261 lighthouses and light- 
ships will be about £300,000. This does 











METHOD OF PREVENTING 
CREEPING SALTS. 


KEATING’S 


not seem an extravagant outlay when 
the great advantages it is likely to afford to 
navigation are considered. 

The Herald has several times pointed out 
these advantages and urged the establish- 
ment of telegraphic connection between the 
chief lightships and lighthouses of the Amer- 
ican coasts. If this were effected each 
light station in the electric circuit could be 
utilized for obtaining timely aid from the 
nearest port for all disabled vessels coming 
within view of the lightkeeper’s glasses, and 
might also be used for the purpose of noti- 
fying passing vessels of impending cyclones 
and other weather changes likely to affect 
them disastrously. 

The United States should not be behind 
England in making such provision for the 
safety of shipping on its coasts.—New York 
Herald. 














.... A submarine cable will be laid in the 
Caspian Sea. 


..-. The new telegraph line from Argen- 
tine to Chili will soon be completed. 


.-++ The duplex system of working is to 
be introduced on the Indo-European tele- 
graph line in Persia. 


..++ The Postal Telegraph Company has 
leased ground and will erect a handsome 
new building at Omaha. 


.... The Southern Pacific Railroad is con- 
structing a through telegraph line from New 
Orleans to San Francisco. 


...- The traveling military telegraph was 
first used by the French armies in the year 
1857 at the conquest of the Grand Kabylée, 
by Marshal Randon. 


.... A. K. Danforth, chief Western 
Union operator at Detroit, died recently in 
that city. John Swindell, a Western Union 
operator for 25 years, died at New Orleans, 
May 16. 

.--» The Foreign and Domestic News 
Company will hereafter operate the Wall 
street news ticker service from 16 Broad 
street. Mr. Frank Kiernan is at the head of 
the new company. 


..+- The Northwestern Telegraph Com- 
pany will own and operate the telegraph line 
in connection with the Adirondack & St. 
Lawrence Railroad from Valleyfield to Her- 
kimer, N. Y. The work of building the 
line will be begun at once. 


.--. It is reported that the Chicago Board 
of Trade will remain out of the quotation 
business. It has been given out jointly to 
the Western Union and Postal Telegraph 
companies which will organize a quotation 
bureau with its own reporters and get quo- 
tations free. 


..-. The annual meeting of the stock- 
holders of the Rochester District Telegraph 
Company was held at the company’s office 
in Rochester the 14thinst. The following 
directors were elected for the ensuing year: 
Charles A, Tinker, 8. B. Gifford, G. V. B. 
Frost, Thomas Barnard, A. Erickson Per- 
kins, J. C. Kalbfleisch and G. D. Butler. 
The former officers were re-elected as fol- 
lows: S. B. Gifford, president; Charles A. 
Tinker, vice-president, and G. D. Butler, 
secretary and treasurer. 


..-. Vice-President Clowry, of the West- 
ern Union Telegraph Company, was in Min- 
neapolis recently. Regarding wires for the 
use of the great political convention, Super- 
intendent Clowry said: ‘‘I find everything 
in a good state of progress, and I do not an- 
ticipate the smallest amount of trouble. Of 
course, Minneapolis has not as many build- 
ings and hotels containing branch offices as 
Chicago or St. Louis, but, with the added 
facilities which St. Paul can bring into use, 
we will have no trouble. We have com- 
pleted one copper wire circuit and are at 
work on two more. And, with the other 
extra wires, the newspaper men need not 
worry.” 


.... A new time ball will soon be in 
operation on the Western Union Building, 
195 Broadway, N. Y. The old one was de- 
stroyed by the fire of July 19, 1890, and 
there has been none since. On the south- 
west corner of the building a high iron 
structure surmounted by a pole is being 
built. The distance from the top of the 
pole to the sidewalk is 200 feet. The ball 
will be of steel covered with canvas, and 
three feet six inches in diameter. It will 
be visible from the bay, so that mariners as 
well as landsmen may set their watches at 
noon by government time. Another ball 
will be placed at the Broadway and Dey 
street corner of the building so that people 
in the street may see it. 


















** The electrical process of tanning 
leather is said to be creating some excite- 
ment in Bermondsey, as it is so much more 
rapid than the older processes. 

* * Tt is reported that Tiffany & Com- 
pany, the famous New York jewelers, will 
erect a factory in North Newark, N. J., to 
cost $1,000,000. The machinery will be 
operated by electric power. 

* * Trolley cars have now been running 
about six months. The results are no acci- 
dents, regular trips with one or two slight 
exceptions, no storm time, no opposition on 
the part of residents along the line; per- 
fect satisfaction on the part of everybody. 
Shall the system be extended or stopped 
where it is ?—Providence, R. I., News. 

* * The Philadelphia and Reading Rail- 
road has secured control of the Gettysburg 
electric railway. The new acquisition is a 
recently constructed road, touching the 
Gettysburg and Harrisburg division at the 
former station and running on a loop around 
the famed battle-ground. It opens up a 
valuable section of the country, rich in pro- 
duction of stone and mortuary relics, that 
has hitherto had no outlet to even nearby 
markets. 

* * A very large locomotive is now being 
built at the works of Messrs. Brown, Boveri 
& Company, at Baden, Switzerland. This 
engine (says a German contemporary) will 
be fitted with dynamos of a total of 1,500 
horse-power, but which could be increased 
up to 2,000 horse-power. The power will 
be transmitted to eight electro-motors, ar- 
ranged on the same number of axles. It is 
said that this locomotive will attain a higher 
speed than is usual with steam locomotives; 
and trials of its capabilities are to be made 
at the end of the Summer. 

* * Visitors to the World’s Fair will be 
able to go comfortably and expeditiously 
from one part of the grounds to another and 
obtain advantageous views of the buildings. 
They may do this either in electric boats 
through the lagoons, or by the intramural ele- 
vated electric railway. The contract for the 
latter has been awarded. There will be five 
miles of double track and stations at con- 
venient points. The route, as mapped out, 
runs from one end to the other of the 
grounds in a sinuous course. The fare will 
be five cents and the capacity of the road 
about 20,000 an hour. 

* * Electric transmission of water power 
is beginning to attract considerable attention 
in various parts of Sweden, and although the 
instances where it has already been turned 
to practical account are not very numerous 
so far, several somewhat important installa- 


tions are under contemplation. A new 
project is that for transmitting power from 
the Indal river, the Kattstrup fall, to Oster- 
sund for the purpose of pumping at the 
water works. The corporation has granted 
the necessary preliminary concession on con- 
dition that the works shall be ready by 
December 1 this year, and that the arrange- 
ments may not in any way clash with regu- 
lations of the insurance companies. 

* * The West End Street Railway Com- 
pany, of Boston, by its sale of 38,700 shares 
of common stock by auction, has received 
net, not including the underwriters’ commis- 
sion, the sum of $2,851,068.75. This amount, 
Mr. Whitney asserts, will substantially liqui- 
date all the floating indebtedness of the com- 
pany. Mr. Whitney declines to state the 
underwriters’ commission, but it is said that 
it is a specified sum and very small in view 
of the magnitude of the transaction. The 
company has derived the benefit from the 
advance in the price of the stock which has 
been realized since the first 2,000 shares 
were sold. The stock nets the company 
considerably over $70. Itis given out that 
no more stock will be sold for a considerable 
time. 


Garvin’s Die-Slotter. 

To maovufacturers and others making 
numbers of punches and dies, the machine 
sbown will be of special interest, for there 
is an undoubted advantage in using a slotter. 

This machine appears to combine in an 
emiuent degree the special features desired 
in a tool of this kind. The two cross- 
motions and the rotary table provide for fol- 
lowing any outline, and the arrangement of 
handles is convenient and avoids mistaking 
one for the other. The handle for the ro- 
tary table has provision for using dials for 
dividing purposes, which is convenient for 
such work as that shown in Fig. 3. For 
small numbers of divisions and for rapid 
work the worm-shaft can be pulled right 
out, and a lock-pin arrangement used for 
indexing the table, the handle for which is 








Fia, 1.—Toon Biock oF GARVIN’S 
Dre-SLOTTER. 


« 
shown at the left hand side. The handle 
for raising and lowering the knee is conven- 
iently placed on the side of the knee (not 
shown in the cut). The stroke of the ma- 
chine, after due consideration, has been 
fixed at two and one-half inches, which is 
more than sufficient for the class of work 
intended, and affords a more solid arrange- 
ment than the usual adjustable pin. The 
work can be brought into proper relation to 
the stroke by raising the knee ; and for thin 
work, since the cutting is done at the last or 
slowest part of the stroke, the number of 
strokes can be increased by means of the 
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Fig, 2. TYPEWRITER KEY MADE oN 
Garvin’s Dre-SLoTTER. 
cone pulley, which thus fully compensates 
for any surplus stroke. To give the re- 
quired draft to the die, the slide for the ram 
can be swiveled either way and set by the 
graduated index shown. With this arrange- 
ment the draft is the same in every part of 
the die. The tool-block is well adapted to 
hold special tools, such as the one shown in 
Fig. 1, made of Stubb’s steel, clamped in a 
holder. The tool is cleared on the return 
stroke by an ingenious clamp arrange- 
ment, shown more clearly in Fig.1. The 
tool-block swivels on a center near the 
lower edge; and at the upper end, carried 
in a yoke, are two hardened plugs which 
bear on a cam, which is bushed into the 
lower end of the connecting rod, and de- 
rives a partial rotary movement from the 
action of the rod, and by this motion locks 
the tool.block. Asan instance of what can 
be done on the machine, a typewriter key 
of form shown in Fig. 2, ten inches long 
and three-sixteenths inch wide at narrow- 
est part, was machine finished in six hours, 
A die for armature rings five inches diame- 
ter with 36 notches, one-eighth inch wide, 
one-quarter inch deep, as shown in Fig. 8, 
was done in two hours. The makers are 
the Garvin Machine Company, New York. 
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* * An electric railway is to be built 
from Alexandria, Va., to Mount Vernon. 
It is said that the fare from Washington to 
Mount Vernon will be but 35 cenis, with 25 
cents additional for entering the grounds 
and mansion. The fare is now $1 by the 
boats. 
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Lepers Proof Against Electricity. 


**Down at Honolulu,” said Harry Dia- 
mond, ‘‘I had a battery and worked the 
innocent Kanakas with the old trick of the 
five-dollar gold piece. That is, 1’d place the 
piece in the bottom of a jarof water con- 
nected with the battery. Then I’d tell the 
native boys that they could have the money 
if they’d pick it out of the jar and hold the 
handle on the other pole of the battery at 
the same time. Of course the moment their 
hands struck the water the circuit was com- 
pleted, their fingers would be doubled up 
and they couldn’t touch the money if their 
fortunes had depended on getting it. I bad 
many a laugh and achieved quite a reputation 
among the boys as a wizard who controlled 
the devils in the water. 

‘‘One day when several young ladies 
were in the office a lad came in, pushed on 
by a number of companions who had at- 
tempted to secure the $5 and failed. He 
had been persuaded to try for the money, 
and I explained the trick to the ladies in an 
aside as I arranged the apparatus. The boy 
took the handle, and we all prepared fora 
great laugh. 


‘*He put his hand into the water, slowly 
drew out my fiver, and quietly walked off 
with it, while I stood with my mouth open, 
afraid to face those girls, and praying for a 
volcanic eruption to turn the trend of 
thought. 

“The boy had the leprosy, and the elec- 
tricity didn’t affict him.”—San Francisco 
Examiner. 
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Ampere. 


An old bookseller’s shop has always a 
fascination for me, and whilst conning the 
wares offered for sale at one recently, my 
eye was caught by the title ‘* Journal of 
Andre-Marie Ampere.” 

Ah! revered name! as a Frenchman 
would exclaim. Ampere! The man who 
was said by those who knew him best to be 
‘*as tender, as kind and as simple as he was 
great”; who died a member of the Institute 
of France, of the Royal Sucieties of London 
and Edinburgh, the Academies of Berlin, 
Stockholm, Brussels and Lisbon, of the 
Philomathic Society of Paris and of the 
learned Universities of Cambridge and 
Geneva. 

It is certain that he reached the heights 
of scientific glory ; and among the studies 
and labors of his life must be hailed the 
discovery of the principle which now vivi- 
fies, we may almost say rules the world—in 
a word, of the electric telegraph. 

I felt certain that in the journal of this 
remarkable man I should find portrayed a 
series of mental gymnastics, and accordingly 
after a frugal meal of dry toast and weak 
tea to brace my intellect, I attacked the 
volume last night. 

Judge of my surprise at the opening 
words: 


‘* Madeleine—It is of you that I think now 
as ever, as I displace the dust on the dis- 
colored time-worn papers which contains 
the history of two hearts united for a brief 
period upon earth.” 

What? A love story! Just that and 
nothing more. A realistic picture of French 


Fic. 3.—Dif FoR ARMATURE Rings MADE 
ON GARVIN’s Dik-SLOTTER. 


society, in which such a halo of delicacy 
and purity shines round a pair of human 
beings that the author rightly calls this the 
Paul and Virginia period of his life. 

I do not in the least regret my purchase. 
Far from it. Late into the night I sat, en- 
tranced by this simyle tale, drinking in the 
current (not to be measured in amperes) of 
two poor lovers’ hopes and fears, and 
wondering whether I had ever before found 
any technical literature so delightful.— 
** Meteor” in London Lightning. 
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Phonographing the Language of the 
Apes. 

But the use of my (wire) cage will not be 
limited to a mere place of safety from wild 
beasts that prowl through the forests at 
night; it will serve also as a depot for my 
supplies, and thus save me the trouble and 
expense of having to find a place of safety 
for them in case of delay or absence. This 
structure will be locked securely to the 
adjacent trees by three strong chainsattached 
toa Y-shaped iron bolted through the top 
of the cage. It will be provided with ; 
canvas top and gum-cloth sides, mount: 
on rollers like window curtains, and easi 
managed. It will be provided with a rub- 
ber mat or carpet, which will serve as 
insulator when the cage is charged wii! 
electricity, and will also prevent the m¢ 
ture from rising from the ground benea'| 
the cage, in which I shall have to sleep 
great part of the time. It will contain a ha 
mock and camp chair. Besides these it w 
be occupied by my phonograph, pho 
graphic instruments, telephones and electr:c 
battery with which to operate them. \ 
single charge of this electric battery will 1: ~t 
for about 300 consecutive hours. By 1 
use of a small switchboard I shall be able 
fire my flash-iight at night, or to snap 1 
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kodak in the daytime, and to operate m: 
telephones if necessary. Incase of dang¢ 
or unexpected attack, by the use of m: 
switchboard and by means of an induction 
coil, I can charge the entire cage with ele 
tricity, developing an alternating current < 
about 300 volts. In leaving my cage wil 
its contents for any length of time, I sha 
simply charge it in this manner with ele: 
tricity, in order that in my absence m: 
meddlesome neighbors may be induced | 
let it alone. A unique and marvelous ex- 
periment among the many which I expe 
to be able to perform is that of phon 
graphing the sounds of the apes ata distan 
from my cage, where my phonograph wi! 
be located at times. I shall accomplish thi 
by means of the telephones which I am ha 
ing constructed for the purpose with 
water-proof cable wire connected at one en’ 
with the diaphragm of the phonograph, an 
at the other end (which may be carried an; 
distance, even a mile or more through th 
forest) connected with a small telephone con- 
cealed in a tin horn; all of which will | 
painted a dingy green in order that it may b« 
concealed in the leaves or hidden in the 
moss or undergrowth of the forest.—Frov 
‘* What I Expect to Do in Africa,” by Proj 
R. L. Garner, in North American Review 
Sor June. 
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The Brush Company Wins Again. 

In the suit of the Brush Electric Com 
pany against the Jenney Electric Company, 
of Fort Wayne, for damages for infringe- 
ment of patent, the defendant admitted the 
charge and agreed to pay $54,225 damages. 
On May 24th Judge Gresham rendered a de- 
cree in favor of the plaintiff according to 
agreement, 
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The Pyke & Harris Alternate 
Current Dynamo. 

present herewith illustrations showing 
construction of a 100 light Pyke & 
Harris machine. This dynamo is designed 
rk on the inductor principle, primarily 
invented by Faraday, and which, it is 
cl 1, embodies the following advantages : 
The whole machine is far more solid than 
machines, and for the same space oc- 

c 1, is the most energetic, moreover, as 
t hole machine consists of but two cast- 
ings iron stampings and coils; it is cheap 
imple to construct. It further has the 

tage of no rotating wire or sliding 

} contacts, both the field and armature 
c re stationary, and in case of the fail- 
1 one or several of the coils, there is a 
ft rrangement attached to each coil con- 
I 1 which melts before the current from 
th ve coils passes into the defective one. 
Fi presents a vertical section. The por- 
ti irked Ais a magnetic mass forming 
ular space for the inducing coil and 
in ng the latter on three sides. Bis the 
g coil which is surrounded with a 
f magnetic material on its inner and 
ircumference and on one of its faces. 
extensions of this magnetic mass flat 
al r lamine, consisting of soft charcoal 
ir mpings C, of the shape shown in Fig. 


4 placed and arranged so as to forma 
ci ation of the field magnet, provided 
W e necessary polar projections. These 


la are rigidly fixed to one another and 
t eld magnet as shown in the figures. 
F is an end view, the right half being 
s vith the inductors in position and 
the half without them. 

driving shaft H is supported by the 
n mass and carries at one end the 
it rs I, while at the other end is fixed 
tl ing pu'ley. The shaft is lubricated 
by s of a longitudinal groove, which is 

{ from a lubricator L through an 
The inductors 
ul ipproximately equal breadth to the 
d from center to center of contiguous 
| They are subject to great 
n strains, to resist which requires ex- 
ti igidity. They are built of soft iron 
la which are rigidly fixed in place by 

bolts and strongly supported by 
stl ening plates between them. The 
re separated from each other by thin 
sh f paper, as is usual, steel sheets be- 
it | for the strengthening lamine. The 


passage @ as shown. 
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jections are employed, and the revolving in- 
ductors are arranged so that, in proportion 
as one pole is being demagnetized, the mag- 
netism of the other poles increases, and vice 
versa, thus the total magnetic effect is always 
approximately constant. The induced cur- 
rent conductor is so arranged that the polar 
projections which are being magnetized and 
those which are being demagnetized, have a 
similar inducting action upon it, the magne- 
tizing of one set of polar projections thus 
increasing the effect preduced on the same 
wire by the demagnetization of the other set 











Edison Tank Pump Regulator. 

The Edison General Electric Company has 
just designed and put on the market an auto- 
matic switch for use with electrically oper- 
ated pumps employed in filling water tanks. 

This isa simple single pole switch with 
ebonite base, mounted upon ap angle piece 
and operated by a ball float. As the water 
rises in the tank, the ball float rises with it 
until it reaches a point where the. switch is 
opened by the operation of a spring. The 
motor consequently stops and no more water 
is pumped into the tank. As the water is 














Tue Pyke & Harris ALTERNATE CURRENT DyNAMO. 


of polar projections. The 100light machine 
is 15 inches wide, 20 inches long and 21 
inches high over all. Mitis metal is used 
for the main casting, and is found to have a 
magnetic conductivity equal to 60 per cent. 
of steel and wrought iron. The exciting 
current required on full load is 6 amperes at 
50 volts.—London Engineering. 
et 
World’s Fair Incandescent Lighting 
Contract. 
A dispatch from Chicago, dated May 23, 
states that the contract for the incandescent 


drawn off, the ball falls with the water 
level, the switch is closed, the pump starts 
and continues working until the tank is 
again filled to the desired point. The 
ball, and all parts coming in contact 
with the water are insulated from the 
switch connections and line terminals, 
so that no part of the circuit can 
be grounded through the tank. The 
switch may be screwed to a wall or partition 
by the side of the tank, or, if convenient, 
may be placed within and screwed directly 
to one side of the tank. 

















inductor carrier G, which is of gun metal, is 
d on one end of the driving shaft. 
tric currents are produced by revolv- 
magnetic inductors in proximity to 
ignet which is provided at both poles 
With polar projections cand d, serving as 
“ores lor the conductors E and F in which 
the current is to be induced, the object of 
the inductors being to complete the magnetic 
circ uit alternately through each set of polar 
Projections, An even number of polar pro- 


mount 
El 

ing the 

the n 


Epison TANK Pump REGULATOR. 


lighting of the World’s Fair has been 
awarded to the Westinghouse Electric and 
Manufacturing Company, of Pittsburgh, ata 
contract price of $399,000. The award was 
accompanied by a stipulation that Mr. West- 
inghouse must furnish a $1,000,000 bond for 
the faithful performance of the contract. 
This Mr. Westinghouse regards as an unjust 
demand. He has until June 10 to decide 
upon the acceptance or refusal of the con- 
tract. 








The particular switch shown in the illus- 
tration is fitted with an arm 7 inches long, 
and a ball 744 inches in diameter, and will 
operate with a variation of 6 inches in the 
water level. It requires a cubic space of 
114¢x181¢x20 inches, and can be used in any 


ordinary tank capable of holding more than 
80 gallons. 

Switches of this type can be used in con- 
nection with motors up to two kilowatts 
capacity, and can be arranged to operate 
upon any reasonable change in water level. 

















—— The Duplex Electric Company, of 
Corry, Pa., has decided to increase its cap- 
ital stock to $25,000. 


—— The capital stock of the electric 
light company at Haverstraw, N. Y., will 
be increased to $50,000. 


—— The Springfield, Ore., Electric Light 
Company has increased its capital stock 
from $10,000 to $50,000. 


—— High water in the Des Moines river 
flooded the electric light plant at Ottumwa, 
Ia., and put the city in darkness. 


— Aman at Goshen, N. Y., is said to 
be forming a company for the manufacture 
of a patented indestructible Christmas tree 
with electric light attachments. 


—— The town of Chicopee, Mass., desires 
proposals for lighting its streets with elec- 
tricity. About 50 arc lights are now used 
and a few more will be needed. 


—— The Peoples’ Edison Electric Ilu- 
minating and Power Company, of River 
Point, R. I., has declared its first semi- 
annual dividend of 34 per cent. 


—— The work of putting in operation the 
25,000 horse-power electric light plant at 
the Winooski gurge, east of Winooski village, 
Vt., is to be commenced about June 1. 


— Mr. T. R. Erhardt, of Moncton, 
N. B., is doing a good business in renting 
accumulators to private consumers. He 
calls for and charges the batteries every day. 


—— The contract for lighting the public 
buildings and grounds at the Pennsylvania 
State Capitol for five years has been 
awarded to the Harrisburg Electric Light 
Company at its bid of $12,000 a year. 


—— The Thomson-Houston Company has 
secured control of the Syracuse, N. Y., 
Electric Light and Power Company. It is 
said that the Thomson-Houston people will 
spend $150,000 immediately to improve the 
plant. 


—— The Edison Electric Light Company 
of West Chester, Pa., is preparing to in- 
crease the size and facilities of its plant. A 
new annex for the reception of a new dy- 
namo, engine and boiler will be erected. 
These will be used to assist in operating the 
electric railway cars. 


—— Itis said that the Duke of Newcastle 
intends to make a gipsy tour, and for this 
purpose is having a house-wagon built, 
which is to be fitted with the electric light 
and all the comforts of civilization necessary 
to supply the wants of himself and a pho- 
tograpbic friend, with whom he proposes to 
travel. 


—— According to a correspondent of the 
Glasgow Herald, Mr. M. Buchanan, the first 
ship fitted with electric light was the paddle 
steamship ‘‘ Cosmos,” built and engined by 
Messrs. A. & J. Inglis for Mr. Elsee. She 
was fitted with Jablochkoff lamps and 
Gramme alternator, driven by a Gwynne 
engine and sailed in 1879. 


—— During the siege of Paris by the 
Prussians in 1871, a special electric light 
service was organized for the protection of 
the city’s fortifications from night attack. 
Foucault arc lamps were used, but as dyna- 
mos were not in common use, recourse was 
had to batteries for the production of cur- 
rent, with one exception. A beacon on the 
Montmartre redoubt was provided with cur- 
rent from a magneto-electric machine. This 
beacon, which was doubtless the first search- 
light used in military operations, enabled 
those on the redoubt to clearly distinguish 
objects at Orgemont, six. miles away. The 
Germans tried repeatedly to assail this re- 
doubt, but the electric light proved to be an 
effective guard. 
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The Aluminium Carbon Com- 
pany has had plans prepared for an exten- 
sion 40 x 120 feet and two stories high to its 
factory at Lancaster, near Buffalo, N. Y. 


H. E. & C. Baxter, the well known 
electrical supply manufacturers, of Brooklyn, 
have removed their office and factory to 
Bedford, Canton and _ Division streets, 
Brooklyn. 


E. A. Streeter & Company, 44 to 
46 Broadway, New York city, have placed 
upon the market a unique pole step, which 
is worth more than passing attention. It 
resembles a large double-headed tack with 
a foot-guard at the loop end. It is one solid 
piece of steel at.d affords an easy and com- 
fortable method of climbing poles. 


The James Kempster Printing 
Company, 117 Liberty street, New York, 
have issued from their press for the Anchor 
Line a very handsome pamphlet called 
‘‘Tours In England, Ireland, Scotland and 
The Continent.” The covers are fine exam- 
ples of color work, the letter-press is excel- 
lent and the press-work of the half-tone 
illustrations is all that could be desired. 


The Kellogg Iron Works, Buffalo, 
N. Y., are placing upon the market large 
numbers of street railway poles which are 
giving unqualified satisfaction. They are 
made entirely of steel, except the top casting 
which is malleable iron. Atthe ground line 
they occupy the small space of 5x9 inches. 
The minimum sizes are built to stand a strain 
of 800 pounds and from that up to 4,000 
pounds, all with a deflection not exceeding 
two inches. 


The Short Electric Railway 
Company, Cleveland, Ohio, has issued 
the following notice: ‘‘Owing to the con- 
solidation of the Philadelphia office of this 
company with the New York office, all bus- 
iness communications should in the future 
be addressed to the Short Electric Railway 
Company, Mills building, 35 Wall street, 
New York. 8. L. Nicholson and Frank R. 
Ford, agents, will be located at the New 
York office. Wm. Hazleton, 3rd, assistant 
general manager, has removed to offices at 
Cleveland, Ohio.” 


The Field Engineering Com- 
pany, 143 Liberty street, New York city, 
is sending out business cards on the back of 
which is the following interesting informa- 
tion: Cost of equipment electric street rail- 
ways, per mile of double track for cities, 
assuming four minute service and 25 horse- 
»ower per car in capacity of power. Power 
siation—Brick building, iron trussed roof, 
traveling crane, stack, etc., per 100 horse- 
power, $1,500. Steam plant — Engines, 
boilers, piping, belts, pumps, condensers, 
foundations and setting, per 100 horse- 
power, $5,000. Electrical plant—Gener- 
ators, switchboard, foundations, setting, 
etc., per 75 electric horse-power, $3,000. 
Car equipment—Motors, car bodies, trucks, 
complete for four cars, $13,000. Track 
construction — Seventy-two pound girder 
rails, and all other materials, paving labor, 
etc., for one mile of double track, $22,000, 
Line construction—Iron poles, line materials, 
feed wires, curves, etc., and feeding to cen- 
tral power station, $7,500. General sundries 
and miscellaneous, including engineering 
and superintendence, $3,000. Total cost 
per mile of double track, $55,000, which is 
equal to $27,500 per mile of road in single 
track length, based on road being all double 
track, 


The Ball Engine Company, Erie, 
Pa., have made the following recent ship- 
ments: Maryland Steel Company, Sparrows 
Point, Md., one 50 horse-power Simple en- 
gine; Wilmington Street Railway Company, 





Wilmington, N. C., two 130 horse-power 
Simple engines and complete steam plant; 
J.C. Habinger Company, Keokuk, Lowa, 
ove 300 horse-power Cross compound engine 
and condenser; J. W. Parker & Company, 
Philadelphia, Pa., one 50 horse-power Simple 
engine; Chesapeake Light and Power Com- 
pany, Hampton, Va., two 150 horse-power 
tandem compound engines and transmitting 
machinery ; Moundsville Electrical Com- 
pany, Moundsville, W. Va., one 130 horse- 
power Simple engine; Niagara Falls Street 
Railway Company, Niagara Falls, N. Y., 
two 130 horse-power Simple engines and 
steam plant complete; Electric Light Com- 
pany, Elizabeth, N. C., one 100 horse-power 
Simple engine; Philadelphia House of 
Refuge, Philadelphia, Pa., one 100 horse- 
power Simple engine, two 50 horse-power 
Simple engines; Edison General Electric Com- 
pany, State House, Trenton, N. J., one 35 
horse-power Simple engine; Schuylkill 
Electric Railway Company, Pottsville, Pa., 
one 250 horse-power Simple engine; Electric 
Light Company, Doylestown, Pa., one 130 
horse-power Simple engine; Somerville 
Hotel, St. Clair, Mich., one 35 horse-power 
Simple engine and steam plant; Freeport 
Gas and Electric Light Company, Freeport, 
Ill., one 130 horse-power Simple engine ; 
Warrenton Electric Light Company, War- 
renton, Mo., one 50 horse-power Simple 
engine; Pittsburgh Iron and Steel Engine 
Company, New Castle, Pa., one 50 horse- 
power Simple engine, one 80 horse-power 
Simple engine. 








ROSE POLYTECHNIC INSTITUTE, 
Terre Haute, Ind. A College of Engineering. Well 
endowed. well equipped. Courses in Mechanical, 
Electrical, Civil Engineering and Chemistry. Exten- 
sive Machine Shops, Laboratories, Drawing Rooms, 
Library. Expenseslow. Address, H.T. EDDY, Pres. 





WANTED TO BUY. 


Iligh speed Engines, Dynamos, Boilers 
and Electrical Apparatus. Must be in good 
condition. Give full description, terms, price 
in first letter. We refer to Bradstreet, Dun, 
Denver National Bank. 








F. P. ARBUCKLE, | 
Highlands, 


Denver, Colo. | 
FOR SALE. 


One 10 H, P. Baxter Motor. 
One 5 

One 3 Arc Light Dynamo. 

One 25 Incandescent L ight Dy namo, 220 volts. 
One 15 110 

One 2 H. P. Motor, 500 volts. 

One 1 500 





All in good condition. 
A. H. ARP, 
511 FIFTEENTH STREET, 
MOLINE, ILL. 


THE DANDY BELL 


Has been tested on one cell 
of battery to 14 without chang- 
ing the adjustment, and rang 
clear every time. It rang loud 
and clear on one cell of battery 
through 500 feet of No. 18 wire. 
One cell of No. 2 Samson bat- 
tery rang 29 at the same time, 








PATENTED. 
and one cell rang seven through 100 feet of 
wire. Every Bell tested befcre leaving shop. 
Sample sent by mail, 50 cents. 


THE TIME ELECTRIC Co., 


Cc. O. BARTLETT, Gen. Manager, 


67-71 South Water St., © CLEVELAND, 0. 





Robb Mackie, 
CONSULTING 
ELECTRICAL 
ENGINEER, 


Neave Building, 
CINCINNATI, 0. 





HIS is a cut of 


the Law Bat- 
tery Double 
Cylinder Carbon 


Element attached 
to cover with zinc. 
It has 147 square 
inch carbon sur- 
face. The element 
is everlasting and 
is so guaranteed. 
Why use a battery 
with a chemical 
depolarizer that 
needs frequent re- 
newal of the nega- 
tive element ? 





LAW BATTERY COMPANY, 
85 JOHN STREET, N. Y. 





Established 1847. 


INSURE IN 


Purely Mutual. 


‘Toe PENN LIFE Gompeny, 


—_ oF — 


PHILADELPHIA, PA. 


WHY ? 


\IT IS THE BEST! 


Assets, - - _ $18,664, 388.30 
Surplus, - -  2,465,689.43 


Apply for Rates to 


EZRA DE FOREST, Cen’! Agent, 
13 Park Row, New York. 


MACHINERY IN STOCK. 


Engine Lathes, 10 in. x 4 ft.; 1lin. x 5 ft.; 12in.x 
6 ft.; 14in. x 6ft.; 16in. x6ft.; 18in. x8ft.; Win. x 
8 ft., * with tapesattachment; 22j in. x 12 ft. and 14ft.; 
24 in. and 26 in. x 16 ft.; 80 in. x 10 ft. and 18 ft.; 
36 in. and 38 in. x 20 ft. ; 42 in. x 12 ft.; 27 in. x 82 ft. ; 
88 in. x 31 ft.; 96in. x 20ft. Fox Lathes, 13 in. x 
5ft.; 14in. x 5 ft.; 15in. x 6 ft.; 18in.x6ft. Turret 
Lathes, 12 in. x5 it.; 14 in. x5 ft.; 15 in. and 16 in. 
x 6 ft.; 18in. x 6ft.; 86in. x 8 ft. 

Planers, 16 in. x 16in. x 3 ft.; 20in. x 20in. x4ft.; 
24 in. x 24 in. x 6 ft.; 30 in. x 30 in. x 6 ft.; 36 in. x 
86 in. x 10 ft.; 42 in. x 42 in. x 12 ft.; 44 in. x 48 in. x 
22 ft.; 60 in. x 49 in. x 24 ft. 

Friction Le ag 15 in., 16 in., 20 in., 22 in., 32 in. 

Crank Shapers, 6 in., 8in., 10 in., 12 in, 18 in., 16 
n., 17 in., 20 in., 24 in., 2in 

Screw ‘Machines, Nos. 3, 2, 8, 4, with or without 
Wire Feed. 

Screw Machines, Nos. 5, 6, 7, 8, Power Feed. 

Presses, Nos. 51, 52, 58, Ferracute; Nos. 1, 2, 3, 
Stiles & Parker. 

5 Lincoln Pattern Millers, No. 2. 

Hand Millers, Nos. 1 and 2. 3Cam Gates. 

Bolt Cutters, 14 in. to 1 in., 44 in to2 

2 Profiling Machines. 1 36 in. and " in. Gear 
Cutter. 

C. D. and E. Horizontal Boring Machine. Newark 
Machine Tool Co. 


Send for List of New and Second-Hand Machinery 
in Stock. 


PRENTISS TOOL & SUPPLY CO., P. 0. Box 3362, 
115 Liberty Street, New York. 
59 South Canal St., Chicago, Ill. 














o¢THE GRAVES 


FOR ALL CIRCUITS. 
BEST AND CHEAPEST. 


ARC LAMPS be 


HIGH AND LOW TENSION. 
WRITE FOR PARTICULARS. 


DON’T PURCHASE UNTIL YOU SEE THEM. 


GRAVES TRANSFORMERS are the lightest in Weight 





and highest in Efficiency. 


The W. D. GRAVES, Electrical # Manufacturing Company 


CLEVELAND, OHIO. 





AN 


ELECTRICAL 


LIBRARY. 


OPPORTUNITY FOR BEGINNERS. 


A Comprehensive, Carefully 


Selected, yet Inexpensive, 
List of Instructive 
Electrical Books. 


In response to the many inquiries from 
all parts of the country as to the best books 
for those who are desirous of becoming 
posted in the rudiments of Electricity in iis 
various branches, and in an endeavor {o 
afford beginners as wide a range of reading 
as possible for a comparatively small outlay, 
the Book Department of the ELECTRICAL 
REVIEW PUBLISHING COMPANY makes t!is 
following offer : 

We will send by express, prepaid, on 
receipt of $15.00, fourteen books by tle 
most popular authors, especially adapted 
for a course of elementary reading, includirg 
the ELECTRICAL REVIEW for one year, us 


follows : 


PRACTICAL ELECTRICITY, - By Ayrton 


ELEMENTS OF ELECTRIC LIGHT- 


ING, - - . - By Atkinser 


DyNAMO TENDER’S HAND Book, By Bu 


INCANDESCENT WIRING HaAnp- 


Book, - - - - By Built 
THe DyNAmo, . - By Botton 
ELEctrRIc BELLS AND ALL 

Axout THEM, a Te By Bottune 


ELECTRICITY FOR ENGINEERS, By Desmoud 

Tue TELEPHONE, -  - By Dolbear 
ALTERNATE CURRENT MACHIN- 

ERY, - - - . By Kapp 
INCANDESCENT ELEcTRIC LIGHT- 

ING, - - - - By Latimer 

A, B, C, of Etectricity, By Meadowerst 

ELEcTRIcITY SIMPLIFIED, - By Slowie 

ELECTRICIANS’ PrimMERs (Theory and Prac- 

tice), 2 Volumes. 

ELECTRICAL REVIEW, - OnE YEAR. 


(52 Numbers.) 


The price of the above list is $18.00, and, 
aside from the saving on cost, the student /ias 
the benefit of an unexcelled selection from 


which he can derive the best practical resu/ts. 


REMEMBER: $15.00 buys 
all of the above, delivered to 
your office or residence. 





Address: 


ELECTRICAL REVIEW, 


13 Park Row, N. Y. 


